
All that can be suggested as yet is that these conditions are connected with the presence of the hypothetical 
factor, mentioned above, inhibiting migration of the cells producing amyloid (amyloidoblasts), a factor which 
not only acts at the intercellular level, but is also secreted in the blood stream. When the migration activity 
of the cells was estimated by the method of Seborg and Bendixen [7], the results  obtained indicated that the 
ability of spleen cells to migrate falls progressively in the course of the induction of amyloidosis. 

From the Standpoint of the phenomenon just described above, the following clinical observation is inter- 
esting. Two patients with amyloidosis of the kidneys, developing as a complication of osteomyelitis and peri- 
odic disease, were treated by transplantation of a kidney because of the onset of chronic renal failure. Mor- 
Ph01ogical investigation 2 years after the operation showed no amyloid deposits in the graft, despite amyloidosis 
of the other organs [1]. The authors who described this case consider that it may be due to the intensive 
immunodepressive treatment given to these patients. However, this seems unlikely in view of the many ex- 
perimental and clinical observations indicating that amyloid production is stimulated by immunodepressants. 
The absence of deposits of amyloid in an intact spleen grafted into recipients with marked systemic anlyloidosis 
is evidently an experimental model of the case just described. 
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M O R P H O L O G Y  AND F U N C T I O N  OF THE D U O D E N A L  C H O L I N E R G I C  

N E R V O U S  S Y S T E M  UNDER N O R M A L  C O N D I T I O N S  AND A F T E R  

S U B D I A P H R A G M A T I C  VAGOTO MY 
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A histochemical investigation was made of the intramural nervous system of the albino ra t  
duodenum under normal conditions and after bilateral subdiaphragmatic vagotomy. Morpho- 
metric and microspectrofluorometric observations showed a decrease in the number of d e -  
tectable nerve fibers and in acetylcholinesterase (ACHE) activity in them after a transient r ise  
in these indices on the f i rs t  day after vagotomy, followed by a return totheir  original levels. 

KEY WORDS: cholinergic nerve fibers; acetylcholinesterase; subdiaphragmatic vagotomy. 

Histochemical investigations have shown reasonably clearly that adrenergic and cholinergic components 
of the nervous system participate in duodenal innervation [1, 4, 15]. The structural organization of the intra- 
mural ganglia of the duodenum has also been shown to be heterogeneous: neurons of qualitatively different 
nature have been found in their composition [1, 4, 12]. However, there is still very little information on the 
response of nerve cells of the intramural ganglia when isolated from the CNS. Yet the solution to this problem 
is important, for knowledge of the principles governing the morphological reorganization of the duodenal nervous 
system under these conditions is essential to the understanding of the development of the morphological changes 
in the t issues of the organ after denervation. 
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Fig .  1. Changes  in AChE act ivi ty  in duodenal ne rve s  at  dif ferent  t i m e s  a f t e r  vagotomy.  
Absc i s sa ,  t i m e  a f t e r  ope ra t ion  (in days}; o rd ina te ,  ACHE act ivi ty  (in r e l a t i ve  units) .  
H e r e  and in F igs .  2 and 3: 1) m u s c u l a r  l aye r ,  2) submucous  l a y e r  of duodenum. 

Fig .  2. Changes in num ber  of de tec table  ChNF in duodenum at  d i f ferent  t i m e s  a f t e r  
vagotomy.  Absc i s sa ,  t i m e  a f t e r  o p e r a t i o n ( i n  days); ordinate ,  number  of ChNF (in 
r e l a t i ve  units).  
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Fig .  3. Changes  in mean  a r e a s  of de tec t -  
able  chol inergic  n e r v e  f i be r s  of duodenum 
at  d i f ferent  t i m e s  a f t e r  opera t ion .  Ab- 
s c i s s a ,  t i m e  a f te r  opera t ion  (in days); o r -  
dinate,  mean  a r e a s  of chol inergic  n e r v e  
f i b e r s  (in r e l a t ive  units).  

The  objec t  of th is  invest igat ion was  to c o m p a r e  the  s t ruc tu ra l  o rgan iza t ion  of the in t r amura l  ne rvous  
s y s t e m  of the duodenum under  no rma l  conditions and a f t e r  b i l a te ra l  subdiaphragmat ic  vagotomy.  

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

E x p e r i m e n t s  we re  c a r r i e d  out on noninbred ma le  r a t s  weighing 150-200 g. Under  e ther  anes thes ia  b i -  
l a t e r a l  subdiaphragmat ic  vagotomy was  p e r f o r m e d  on the exper imen ta l  an ima l s .  The  r a t s  were  decapi ta ted  
1, 3, 7, 14, 30, and 60 days  a f t e r  the  opera t ion .  Ma te r i a l  was  taken f r o m  six vagotomized  and six control  an i -  
m a l s  at each  t ime .  Al together  72 r a t s  w e r e  used.  Sect ions 10-15/~ thick were  cut on a c ryos t a t  f r o m  combined 
(exper imenta l  and control)  b locks .  Chol inergic  ne rve  f i b e r s  (ChNF) w e r e  demons t r a t ed  by K a r n o v s k y ' s  th io-  
choline method.  Ace ty l cho l ines t e r a se  (ACHE) act ivi ty  in the ne rve  f i be r s  of the submucous  and m u s c u l a r  l a y e r s  
was  de t e rmined  on a m i c r o s p e c t r o f l u o r o m e t e r ,  with p roces s ing  of the data on the ~Niir-2,  compute r .  A m o r -  
phomet r io  invest igat ion of the num ber  of  de tec table  ne rve  f ibe r s  pe r  unit a r ea  and a lso  of t he i r  mean  a r e a s  
was  c a r r i e d  out on the  same  sect ions  by a grid method,  using an ocu la r  a t t achment  to the m i c r o s c o p e  suggested 
[8] fo r  m o r p h o m e t r i c  m e a s u r e m e n t s .  The  e r r o r  and confidence in te rva l s  of the a r i t hme t i c  means  were  de-  
t e r m i n e d  f r o m  t ab l e s  [9]. The r e s u l t s  of the m e a s u r e m e n t s  we re  r e p r e s e n t e d  graphica l ly .  

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

Many ChNF w e r e  found in the submucosa ,  in the c i r c u l a r  and longitudinal l a y e r s  of the muscu l a r  wall 
of  the duodenum. At the base  of the vi l l i  and in the advent i t ia  of the blood v e s s e l s  they fo rmed  a dense network.  
The  ne rve  f ibe r s  had i r r e g u l a r  out l ines  and very  often thickenings r e s e m b l i n g  va r i co se  fo rma t ions  were  d i s -  
cove red  along the i r  cour se .  Singly o r  in the composi t ion  of l a r g e  t runks  the Cb_NF pene t ra ted  into the in t r a -  
m u r a l  ganglia of the submucous  and i n t e r m u s c u l a r  ne rvous  p lexuses .  In th is  s i tuat ion they were  diffusely 
a r r a n g e d  and fo rmed  synapt ic  contac ts  with neurons  of the ganglia or ,  by -pas s ing  them,  ran  toward  the s t r u c -  
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t u r e s  of the o rgan  which they innervated .  In the neurons  of the i n t r amura l  ganglia AChE act ivi ty  va r ied .  The  
r e s u l t s  of the m o r p h o m e t r i c  and m i c r o s p e c t r o f l u o r o m e t r i c  m e a s u r e m e n t s  a r e  given in F igs .  1-3 and they 
show that  the mean  a r e a s  of the ChNF in the i n t e rmuscu la r  and submucous  p lexuses  we re  identical  (3.4 ~ 0.2 
and 3.1 �9 0.4 r e spec t ive ly ) ,  whe reas  the i r  number  pe r  unit a r e a  was twice  a s  g r ea t  in the i n t e rmuscu la r  l a y e r  
as  in the submucous  l a y e r  (8.4 �9 0.5 and 4.3 �9 0.8 r e spec t ive ly ) .  AChE act ivi ty was r a t h e r  higher  in the f i b e r s  
of the submucous  l a y e r .  These  r e su l t s ,  l ike those  of o ther  inves t iga to r s  [1, 6, 12, i5],  indicate that  the i n t e r -  
m u s c u l a r  p lexus  is  m o r e  highly d e v e l o p e d a n d  r e spons ib l e  for  the i rmervation of the s t ruc tu ra l  components  of 
the mucous  and m u s c u l a r  m e m b r a n e s  [6], w h e r e a s  the  ganglia of  the submucous l a y e r  innervate  only the 
musc l e  t i s sue  of the m ucos a  and the s t r u c t u r e s  of the i r  own l aye r .  It  can tenta t ively  be suggested that  the low 
densi ty  of ne rve  f ibe r s  detected in the submucous  l ayer  compa red  with the i n t e rmuscu l a r  l a y e r  is compensa ted  
by the higher  level  of  t he i r  AChE act iv i ty .  

Ana lys i s  of the  indices of AChE act ivi ty in the ne rve  f ibe r s  of the  submucous  and i n t e rmuscu l a r  p lexuses  
(Fig.  1) at d i f ferent  t imes  a f t e r  subdiaphragmat ic  vagotomy showed that  in the beginning (the f i r s t  day a f t e r  
the operat ion)  the enzyme  act ivi ty inc reased ,  but by the th i rd  and, in pa r t i cu la r ,  the seventh day a f te r  the 
opera t ion  it showed an apprec iab le  fall .  Subsequently it r e tu rned  gradual ly  to i t s  initial level .  Compara t i ve  
m o r p h o m e t r i c  invest igat ion of the n u m b e r  of  ne rve  f ibe r s  pe r  unit a r e a  and of the mean  a r e a s  of the f i b e r s  
t h e m s e l v e s  r evea l ed  a definite pa t t e rn  of change of these  indices at different  t i m e s  a f t e r  the opera t ion  (Figs.  
2 and 3). As Fig .  2 shows, the number  of  ne rve  f i be r s  detected on the 1st day a f t e r  the opera t ion  inc reased  
fa i r ly  sharply  (from 8.4 • 0.5 and 12.0 �9 1.2 in the i n t e rmuscu la r  plexus and f r o m  4.3 • 0.8 to 6.9 �9 0.3 in the 
submucous  plexus),  and then fell gradual ly ,  to r each  a m in imum by the seventh day {from 8.4 �9 0.5 to 7.0 • 0.4 
in the i n t e r m u s c u l a r  and f r o m  4.3 �9 0.8 to 3.2 • 0.2 in the submucous  plexus) .  Star t ing f r o m  the 14th day a 
gradual  r e t u r n  to the or ig inal  level  was  obse rved .  S imi la r  changes were  found when the mean  a r e a s  of de-  
t ec tab le  ChNF were  m e a s u r e d  in the i n t e r m u r a l  p lexuses  (Fig. 3). 

I t  can thus be concluded f r o m  these  r e s u l t s  that  subdiaphragmat ic  vagotomy causes  definite changes  in 
the s ta te  of the i n t r a m u r a l  ne rvous  s y s t e m .  T h e s e  changes  a r e  e x p r e s s e d  as  changes  in the number  of de-  
t ec tab le  ne rve  f i b e r s  and in the degree  of AChE act ivi ty  in them.  C o m p a r i s o n  of the m o r p h o m e t r i c  data with 
the r e s u l t s  of m i c r o s p e c t r o f l u o r o m e t r i c  ana lys i s  showed co r r e l a t i on  between the number  of ne rve  f i be r s  
detected and the level  of  AChE act ivi ty  in them (on the f i r s t  and on the seventh day), namely  a d e c r e a s e  in the 
leve l  of these  indices during the f i r s t  week a f t e r  an initial t e m p o r a r y  i nc rea se  on the f i r s t  day a f te r  the o p e r a -  
t ion.  The  r e s u l t s  desc r ibed  above ag ree  with those  of the ~ r i t e r s '  p rev ious  invest igat ions of the s tate  of the 
duodenal ne rvous  s y s t e m  af te r  vagotomy [2, 3] and with the r e s u l t s  of b iochemica l  invest igat ions  of the ace ty l -  
choline concentra t ion  and of ace ty l cho l ines t e ra se  act ivi ty  in o rgans  with d is turbed innervat ion published in the 
l i t e r a t u r e  [13, 14]. C o m p a r i s o n  of the r e s u l t s  of the p r e sen t  invest igat ion with data in the l i t e r a t u r e  sugges ts  
that  high enzyme  act ivi ty  and, consequently,  an i nc rea se  in the number  of detectable  ne rve  fibers~ onthe  f i r s t  
day a f t e r  the opera t ion  was a r e s p o n s e  of the duodenal ne rvous  sy s t em to an inc reased  content of med ia to r .  
The sharp  dec r ea s e  in AChE act ivi ty  in the neurons  of the in t r amura l  ne rvous  sy s t em on the seventh day a f t e r  
the opera t ion  mus t  be r e g a r d e d  as  a morphologica l  exp re s s ion  of degenera t ive  changes developing in them as  
a r e su l t  of the degenera t ion  of the pregangl ionic  ne rve  f i be r s  taking p lace  a f te r  the 1st day. The r e tu rn  of all  
the p a r a m e t e r s  toward  the i r  control  l eve l s  on the 30th-60th day a f te r  the opera t ion  con f i rms  the hypothes is  
that  compensa to ry  and adaptive p r o c e s s e s  develop in s t r u c t u r e s  of the in t r amura l  nervous  appara tus  of the 
in ternal  o rgans  which r e m a i n  v iable  a f t e r  d i s tu rbance  of t he i r  connection with the CNS [5, 10, 11]. I t  s e e m s  
p robab le  that  the fundamental  r o l e  in the r e s t o r a t i o n  of the normal  morphology and function of the ne rvous  
s y s t e m  is  p layed by in t race i lu la r  r egene ra t ion  of the neurons .  At the same  t ime  t he r e  is r e a s o n  to suppose 
that  the development  and inc reas ing  complexi ty  of the in te rce l lu la r  connections,  not only because  of p r o c e s s e s  
of the neurons  located in the wall of the  duodenum, but also on account  of pregangl ionic  ne rve  f ibe r s  which 
converge  on the i n t r amura l  ganglia of the duodenum, not f r o m  the t runk  of the vagus ne rve  but f r o m  other  
sou rce s  [7] and in the composi t ion of other  ne rve s ,  a l so  play a definite ro l e .  

I t  can thus be concluded f r o m  the r e s u l t s  that  d is turbance  of the connection of the in t ramura l  ne rvous  
s y s t e m  of the duodenum with the CNS leads  to changes of a r e v e r s i b l e  c h a r a c t e r  in that  sys t em.  Two phases  
can be dis t inguished in the dynamics  of the p r o c e s s e s  as  they develop: des t ruc t ive ,  during the f i r s t  week a f te r  
d i s tu rbance  of connections with the CNS, and r e p a r a t i v e ,  with effect  f r o m  the second week a f t e r  the opera t ion .  
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U L T R A S T R U C T U R E  OF THE A D R E N A L  M E D U L L A  AND BLOOD 

C A T E C H O L A M I N E  L E V E L  DURING BURN T R A U M A  

B.  A.  S a a k o v  a n d  l~. A. B a r d a k h c h ' y a n  UDC 616-001.17:612.452.018:616-076.4 

The results of an electron-microscopic analysis of the adrenal medulla were compared with 
those of biochemical investigation of the blood catecholamine level during burn shock. In the 
erecti le phase of burn shock adrenalin and noradrenalin stored in the depots is released, 
whereas in the torpid phase further liberation of the contents of the granules is accounted for 
entirely by adrenalin. A distinguishing feature of this period is the intensification of synthesis. 
After burning a holocrine type of secretion predominates and leads subsequently to exhaustion 
of the adrenal medulla. Reparative processes are characteristic of burns, but the synthesis 
and secretion of cateeholamines take place less intensively than in healthy animals. 

KEY WORDS: burn trauma; sympathico-adrenal system; catecholamines; secretory granules. 

T h e r e  is no question of the urgent importance of the study of the role of the sympathico-adrenal system 
(SAS) in the response to burns. However, the available information does not give a complete picture of the 
functional state of the adrenal medulla [2, 4, 7, 15]. There have been few light-optical investigations of the 
adrenal medulla during burn trauma [3, 8] and no information on ultrastructural changes in the medulla is to 
be found in the l i terature.  

The object of this investigation was to make an electron-microscopic analysis of the adrenal medulla 
and to compare the results  with those of biochemical determination of the blood catecholamine level in the 
course of burn shock. 

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

Burn shock was produced in experiments on 30 dogs by the method described earl ier  [1]. The blood 
pressure  was recorded by a mercury manometer in the common carotid ar tery.  
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