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A cytochemical investigation of the state of the lysosomal membranes of the phagocytes and 
lymph0cytes of the blood, trachea, and lungs of rabbits during immunization with adsorbed 
staphylococcal toxoid and with human serum albmnin, during experimental inflammation of the 
lungs, and during pneumonia following immunization, is described. Changes as a result of immun- 
ization (systemic destabilization of the lysosomal membranes of the phagocytes and lymphocytes, 
mierocirculatory disorders and infiltrative changes in the lungs} were shown to be premorbid 
relative to the pneumonia and to intensify the existing inflammation. It is suggested that these 
changes are a structural and functional manifestation of immunopathological reactions accom- 
panying inflammation of the lungs. 
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Therole  of the immune response in the development of the cellular and tissue disturbances has been in- 
adequately reflected in investigations of nonspecffic inflammatory diseases of the lungs [5]. 

To study this problem a comparative investigation was made of the state of the lysosomal membranes 
of the phagocytes and lymphocytes of the blood, trachea, and lungs during immunization, experimental pneu- 
monia, and inflammation following previous immunization, with simultaneous recording of the tissue changes 
in the lungs and the dynamics of the humeral immune response. 

EXPERIMENTAL METHOD 

Experiments were carried out on 71 rabbits (6 groups). The animals of groups 1 and 2 (20 in each group) 
were immunized with adsorbed staphylococcal toxoid (AST) and human serum albumin (HSA) respectively. Im- 
munization entailed [I] three subcutaneous injections, at 5-day intervals, of increasing doses (0.1, 0.4, and 
1.0 ml of AST and 0.8, 3.2, and 8 mg of HSA in 1.0 ml physiological saline) into the upper third of the hind 
limbs. The animals were killed 1 week after the Ist and I, 3, and 5 weeks after the 3rd injection of the anti- 
gens. In the rabbits of group 3 (6 animals) inflammation of the lungs was induced by intratracheal insertion 
of a length of sterile nylon thread 8 cm long and 0.5 mm in diameter [2]. The animals of groups 4 and 5 (5 in 
each group) were immunized with AST and HSA in the same way as the rabbits of groups 1 and 2. One week 
after the end of immunization, inflammation of their lungs was induced by the method described above. The 
rabbits of groups 3-5 were killed 2 weeks after introduction of the thread. Control group 6 consisted of 15 
healthy animals. 

The blood sera were investigated by the quantitative precipitation test [3] and a quantitative variant of 
the complement fixation test [6]. Acid phosphatase was investigated in the cells of blood films and squash 
preparations from the trachea by Burstone's method (with naphthol phosphate AS and Fast blue BB). At least 
i00 cells were counted in each film. The results were subjected to statistical analysis by Student's t-test. 
Sections through the lungs were stained with hematoxylin-eosin and for acid phosphatase by Gomori's method. 
During the analysis of the films and tissue sections the structural character of distribution of the enzyme was 
assessed: granularity and diffuseness of formation of the reaction end product. In view of the known lysosomal 
localization of acid phosphatase [7], diffuse staining of the cytoplasm could be regarded as an indication of 
disturbed permeability of the lysosomal membrane [4]. 
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TABLE 1. Relative Percentages of Neutrophils, Lymphocytes, and Macrophages with a 
Diffuse Distribution of Acid Phosphatase in Blood and Trachea of Rabbits Immunized with 
AST and HSA 
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T a b l e s  1 an d  2 a r e  g i v e n  f o r  r e s u l t s  d i f f e r i n g  s t a t i s t i c a l l y  s i g n i f i c a n t l y  f r o m  c o n t r o l .  
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E X P E R I M E N T A L  R E S U L T S  

In the course  of immunizat ion of the  an ima l s  of  group 1 the complemen t  consumption inc reased  f r o m  
C'Hs0 8.82 in the control  to C ~50 278.4 on the 7th day a f t e r  the 3rd injection of AST, a f t e r  which it fell  to r e -  
gain i ts  or ig inal  level  by the end of  the  expe r imen t s .  Activi ty of the ant ia lbumin s e r a  a lso  r eached  a m a x i -  
m u m  on the 7th day a f te r  the end of immunizat ion .  At th is  t ime ,  in the zone of equivalence,  1 ml  s e rum bound 
on a v e r a g e  204.6/~g of antigen. L a t e r  the antibody level  in the s e r a  of the  r abb i t s  of group 2 fel l .  I n f l a m m a -  
t ion of the lungs for  2 weeks in the an imals  of groups  4 and 5 caused no significant  change in the dynamics  of 
e l iminat ion  of s e r u m  ant ibodies .  

A single inject ion of ant igens had no significant  effect  on the s ta te  of the l y s o s o m a l  m e m b r a n e s  of the 
phagocytes  and lymphocy tes  (Table 1) .  Only a f t e r  admin is t ra t ion  of HSA was a fall obse rved  in the number  
of  neutrophi ls  with a diffuse dis tr ibut ion of acid phosphatase  in the blood. At the height of the immune r e sp o n se  
the  number  of ce l l s  with d is turbed pe rmeab i l i t y  of t he i r  l y s o s o m a l  m e m b r a n e s  in the blood and t r a chea  in- 
c r e a s e d  signif icantly (excluding t r achea l  m a c r o p h a g e s  in the r abb i t s  of group 1). T h r e e  and 5 weeks  a f t e r  the 
end of immuniza t ion  a d e c r e a s e  in the act ivi ty  of the s e r a  was accompanied  by a d e c r e a s e  in the number  of 
phagocytes  and lymphocy tes  with des tab i l ized  ly sosomal  m e m b r a n e s ,  init ial ly in the  t r a c h e a  and l a t e r  in the 
blood a l so .  

M o d e r a t e  s igns of  diffuse edema  and of inf i l t ra t ion chiefly by m a c r o p h a g e s  and lymphocytes  we re  ob-  
s e r ved  in the lungs a f t e r  the 1st inject ion of AST and HSA. The  c h a r a c t e r  of d is t r ibut ion of acid phosphatase  
in the va r ious  t i s sue  ce l l s  was  unchanged.  The  edema  and inf i l t rat ion were  intensif ied 1 week af ter  the end 
of  immunizat ion,  the number  of neutrophfls  was inc reased  (especial ly in the lungs of r abb i t s  of group 2), and 
the  l y sosoma l  m e m b r a n e s  of the phagocytes ,  lymphocytes ,  and bronchial  epithel ial  ce l l s  were  destabi l ized.  
Single focal  concent ra t ions  of neu t rophi l s  with cen t ra l  zones of des t ruc t ion  a lso  were  found in the lungs of the 
an imals  of group 1. La t e r  in the invest igat ion the s t ruc tu re  of the lung t i s sue  was r e s t o r e d  and the ly sosomal  
m e m b r a n e s  becam e  stabilized~ 

The  development  of expe r imen ta l  in f lammat ion  of the lungs in the nonimmunized r abb i t s  (group 3) in the 
c o u r s e  of  2 weeks  was cha r ac t e r i z ed  by des tabi l iza t ion  of the lysosomal  m e m b r a n e s  of all th ree  types  of ce l l s  
(Table 2). Sol i tary  foci of  m a r k e d  neutrophil ic  inf i l t ra t ion typological ly connected with the bronchi  and mod-  
e r a t e ly  s e v e r e  des t ruc t ive  changes  w e r e  obs e rved  in the lungs.  The  pe rmeab i l i ty  of the lysosomal  m e m b r a n e s  
was  dis turbed in the ce l l s  of the loci  of inf i l t ra t ion and bronchial  epi thel ium. 

At the s a m e  s tage of inf lammat ion  phagocytes  and lymphocy tes  with des tabi l ized  ly sosomal  m e m b r a n e s  
w e r e  m o r e  numerous  i n t h e  blood and t r a c h e a  of the immunized  r abb i t s  than of the an ima l s  of groups  1, 2 
(at the height of the immune response)  and 3. Th is  i n c r e a s e  was s ta t i s t ica l ly  significant:  for  neutrophils  
(Sd= • 9.09; P < 0.01), lymphocytes  (Sd= �9 8.33; P < 0.05), and m a c r o p h a g e s  (Sd = �9 12.12; P < 0.05) in t h e  
t r a c h e a  of the an imals  of group 4 compared  with group 1; for  neutrophi ls  (Sd = • 5.52; P < 0.001) of the t r a ch ea  
of the r abb i t s  of group 5 compared  with group 2; for  neutrophi ls  (Sd=~ 9.02; P < 0.01 and SD= �9 6.40; P < 0.01) 
and lymphocytes  (Sd = �9 9.07; P < 0.05 and SD = �9 5.77; P < 0.001) of the blood of the an imals  of groups  4 and 5 
r e s p e c t i v e l y  compared  with group 3; for  t r achea l  m a c r o p h a g e s  of  the r abb i t s  of group 5 compared  with group 
3 (Sd = • 11.58; P < 0.005). 

The  cour se  of  inf lammat ion  in the lungs of the immunized  an ima l s  was cha rac t e r i zed  by a g r e a t e r  extent 
and intensi ty of inf i l t ra t ion and des t ruc t ive  changes,  leading to the  fo rmat ion  of smal l  and l a rge  a b s c e s s e s .  
Des tab i l iza t ion  of the ly sosomal  m e m b r a n e s  of  the phagocytes  and lymphocytes  was cons iderably  intensified, 
as  r e f l ec t ed  in the diffuse amorphous  staining of the loci  of  inf i l t ra t ion with end products  of the reac t ion  for  
acid phosphatase .  A special  f ea tu re  dist inguishing the  i n f l ammato ry  changes in r abb i t s  immunized with HSA 
was the abundance of h e m o r r h a g e s .  

F r o m  the compara t ive  a spec t  it can be  concluded f r o m  these  r e s u l t s  that  the r e s p o n s e  of the body to 
immuniza t ion  with AST and HSA, with r e f e r e n c e  to ce r t a in  ce l lu lar  and t i s sue  changes ( sys temic  des tabf l iza-  
t ion of the l y sosoma l  m e m b r a n e s  of  the phagocytes  and lymphocytes ,  m i c r o c i r c u l a t o r y  d i s o r d e r s  and inf i l t ra t ive 
changes in the lungs),  can be r ega rded  as  a p r e m o r b i d  s ta te  r e l a t i ve  to the pneumonia,  and on the o ther  hand, 
as a fac tor  intensifying inf lammat ion .  In th is  connection it can be postula ted that  these  ce l lu la r  and t i s sue  
d i s tu rbances  a r e  immunopathological .  

Di f fe rences  in the  dynamics  of the ce l lu lar  changes in the t r a chea  and blood during immunizat ion  by AST 
and HSA a r e  evidently due to the speci f ic  c h a r a c t e r  of e l iminat ion of p a r t i c l e s  and injured ce l l s  in the a i r  
p a s s a g e s  and to d i f fe rences  in the p r o p e r t i e s  of  the ant igens used,  although these  do not rad ica l ly  change the 
bas ic  p r inc ip les  ment ioned above.  
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EFFECT OF EXTIRPATION OF THE 

ON POSTNATAL DEVELOPMENT OF 

HYPOTHALAMIC NUCLEUS IN RATS 

L.  M. L e p e k h i n a  

CERVICAL SYMPATHETIC GANGLIA 

THE PARAVENTR[CULAR 
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Experimental data on the role of adaptive and trophic influences of the sympathetic nervous 
system in the postnatal development of the hypothalamus are described. It was shown by karyo- 
cytometry that after extirpation of the cervical sympathetic ganglia (CSG) in ra ts  ontogenetic 
development of the neurosecre tory  ceils of the paraventricular nucleus (PVN) is delayed and 
changes are  observed in the blood vessels .  Manifestation of the effect of sympathectomy coin- 
cided with the onset of intensive growth of the cytoplasm of PVN cells. Sympathectomy was  
more effective in the case of extirpation of the CSG from young ra ts  than from adult animals. 

KEY WORDS: gangiiectomy; development of the hypothalamus; paraventricular  nucleus; neuro- 
secre tory  cells; karyocytometryo 

Several morphological investigations have been devoted to the study of the effect of the cervical sympa- 
thetic ganglia (CSG) on hypothalamic function in adult ra ts  [1, 5, 7, 10]. However, there is as yet no informa- 
tion in the l i terature  on the role of the CSG in the ontogenetic development of the hypothalamus. 

The object of the investigation described below was to discover whether the CSG affect hypothalamic 
development and, in particular,  the postnatal development of the paraventricular  nucleus (PVN). Interest  in 
this problem is due to the fact that when the CSG are extirpated in young rats ,  growth of the animals and the 
development of their  motor activity are  delayed [8, 9, 17], and later  the generative functions are disturbed, and 
the hypothalamic PVN is known to be concerned in the regulation of these functions [13, 18]. 

EXPERIMENTAL METHOD 

Experiments were carried out on 26 intact and 20 gangl[ectomized male albino rats taken for investi- 
gation on the 10th, 20th, and 30th days after birth and at the age of 2, 3, and 5 months. The intact animals were 
investigated additionally at the ages of 1 and 5 days. One-stage bilateral extirpation of CSG (superior and 
middle) was carried out under ether anesthesia on young rats aged 1-5 days. Horner's syndrome was well 
marked in the sympathectomized rats during 5 months of observation. 

The brain was fixed in Bouin's fluid and embedded in paraffin wax. Serial frontal sections (6/~) were 
stained with cresyl violet. The development of PVN in the intact and sympathectomized rats was compared by 
a morphometric method. According to data in the literature, in the course of ontogenetic maturation the volume 
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