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Expe r imen t s  on cats  have shown that the reac t ion  of the blood and bone mar row to divis ion 
of the b rach ia l  p lexus  is  the same in intact  and sp lenec tomized  animals .  This  reac t ion  con-  
s i s t s  of the development  of anemia  and neutrophi l ic  leukocytosis ,  as the r e su l t  of myeloid 
metap las ia  of the bone marrow,  which r egu la r ly  develops in r e sponse  to a focus of deaf fe ren-  
ta t ion in the body. The changes desc r ibed  are fully developed 3-4 weeks af ter  denervat ion.  
They are  un i fo rm in cha r ac t e r  and show no tendency toward no rma l i za t ion  throughout the 
per iod of observa t ion  (until 6 months af ter  denervat ion) .  The exper imen t s  also show that the 
spleen does not play a leading role in the mechan i sm of development  of this type of anemia.  

Despite advances in the study of regula t ion  of the blood sys t em (the format ion  of new blood cel ls ,  
the i r  d i s t r ibu t ion  and des t ruct ion) ,  much s t i l l  r e m a i n s  to be explained espec ia l ly  as r ega rds  the r e gu l a -  
t ion of hematopoies is .  Workers  who have studied the role of p a r t i c u l a r  organs  in the regula t ion  of hema to -  
po ies i s  have s t r e s s e d  the impor t ance  of the fact that anemia  develops after  denerva t ion  of an organ [4, 7, 8]. 
Anemia  of this type has been found af ter  denerva t ion  of many organs  [1-4, 7-14].  

Analys i s  of the pa thogenes is  of this  anemia  is  na tu ra l ly  p a r t i c u l a r l y  impor tant .  The view is widely 
held that this  anemia  is based on a ref lex s t imula t ion  of the hemolyt ic  function of the spleen [7, 8]. Yet in 
these inves t iga t ions  no s igni f icant  changes have as a ru le  been repor ted  in the hematopoiet ic  organs  which 
would cor respond  to the pe r iphe ra l  blood p ic ture .  In other  publ ica t ions  [2, 3, 9, 10], including those des -  
c r ib ing  the w r i t e r ' s  p rev ious  inves t iga t ions  [5, 6], it is s tated that cons ide rab le  changes in medu l l a ry  
hematopoies i s  take place af ter  denerva t ion  of va r ious  organs.  

The object  of the p r e s e n t  inves t iga t ion  was to de t e rmine  whether  denerva t ion  anemia  develops in an i -  
mals  af ter  p r e l i m i n a r y  sp lenec tomy and to study i ts  c ha r a c t e r  and causes .  

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

Exper imen t s  were ca r r i ed  out on 25 young, sexual ly  mature  cats.  Splenectomy was ca r r i ed  out on 
the c l in ica l ly  healthy an imals  with n o r m a l  blood indices.  When the c l in ica l  and hematological  p ic tu res  had 
r e tu rned  to normal ,  the r ight  b rach ia l  plexus was r e sec t ed  in nine animals .  Both opera t ions  were pe r -  
formed with full aseptic precaut ions .  Special a t tent ion was paid to careful  hemos tas i s .  Six an imals  on 
which sp lenec tomy alone was pe r fo rmed  and 10 an ima l s  undergoing  no exper imen ta l  p rocedures  were used 
as the controls .  Per iod ic  blood tes ts  (hemoglobin concentra t ion ,  e ry throcyte  and leukocyte counts,  leuko-  
cyte formula ,  r e la t ive  re t icu locyte  count) were c a r r i e d  out on the animals ,  and the bone mar row f rom the 
con t r a l a t e r a l  (undenervated) l imb was invest igated post  mor tem.  Marrow was studied in sec t ions  and f i lms.  
The m y e l o g r a m s  were based on counts of 2000 ce l l s  in the f i lms.  The an imals  were sacr i f iced  3 weeks 
and 1, 2, 3, and 6 months af ter  the second operat ion.  The longes t  overa l l  per iod  of observa t ion  was 7.5 
months.  
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and e ry throcyte  counts of blood after  d e n e r -  
vat ion preceded  by splenectomy.  T imes  of 
opera t ions  indicated by arrows.  

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

Division of the b rach ia l  plexus in p r e l i m i n a r i l y  
sp lenec tomized  an imals  led to the development  of anemia  
(Fig. 1). The e ry th rocy te  count fell  by approximate ly  
2 ,000,000/mm 3 {with va r i a t i ons  f rom 1,500,000 to 3,000,000) 
comp?red  with the or ig ina l  level .  This  dec rease  took place 
rapidly,  espec ia l ly  dur ing  the f i r s t  3-4 weeks. La te r  the 
ra te  of dec rease  as a rule  slowed down, although a tendency 
for the e ry throcy te  count to be  main ta ined  at a low level  
p e r s i s t e d  unt i l  the end of the longest  per iod  of observa t ion .  
There  was a co r respond ing  dec rease  in the hemoglobin  con-  
cent ra t ion ,  usua l ly  to 50% (lower in some cases) .  With an 
i n c r e a s e  in the per iod  af ter  denerva t ion ,  the blood contained 
a h igher  p ropor t ion  of polychromatophi l ic  or  even basophi l ic  
e ry th rocy tes ,  unsa tu ra t ed  with hemoglobin.  Dur ing  the f i r s t  
few days af ter  the opera t ion  there  was a marked  i n c r e a s e  in 
the leukocyte count. The n u m b e r  of neu t rophi l s  rose ,  and 
ma tu re  fo rms  were  p redominan t .  La te r  in the inves t iga t ion  
the leukocyte count showed a steady i nc r e a se ,  in some cases  
to 55,000/ram 3. About 90% of the leukocytes were  n e u t r o -  

phils  (confirmed by the reac t ion  for  peroxidase) .  There  was a s teadi ly  i n c r e a s i n g  shift to the left of the 
neutrophi ls ,  with appearance in some cases  of myelocytes  in the c i rcu la t ing  blood. Later ,  espec ia l ly  when 
the leukocytosis  was pa r t i cu l a r l y  high, a dec rease  in the leukocyte count began to develop. Never the less ,  
a high leukocytosis  was constant ly  observed,  including at the end of the longest  exper imen t s .  

In an imals  undergoing sp lenec tomy only, 1 week after  the opera t ion  the e ry throcy te  count e i the r  was 
no rma l  or was sl ightly inc reased ,  and a sl ight  i nc r ea se  was also found in the leukocyte count. After  2-3 
weeks the leukocyte count was back to normal .  As a rule  a no rma l  e ry throcy te  count was r e s to r ed  ra ther  
la te r .  The blood p ic ture  thus differed s igni f icant ly  in the an imals  undergoing one and two operat ions .  

The depth and dura t ion of the changes a r i s ing  af ter  denerva t ion  exclude the poss ib le  role of r e d i s t r i -  
butive reac t ions  as  causes  of these changes.  The spleen,  the ma j o r  focus of blood des t ruc t ion ,  was absent  
in these  exper iments .  In this  case,  it  was na tu ra l  to a s s e s s  the s ta teof  the bone marrow.  A study of the 
bone mar row in fact showed a steady i n c r e a s e  in  i ts  content  of cel ls  of the neut rophi l  s e r i e s  and a c o r r e s -  
ponding dec rease  in i ts  content  of e ry thro id  cel ls .  This  p roces s  of myeloid me tap l a s i a  of the bone mar row 
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Fig. 2. Ceil  composi t ion of bone mar row f rom un -  
denerva ted  l imb 1 month af ter  second operation.  
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began  dur ing  the f i r s t  days  a f t e r  dene rva t ion  and was comple t e  a f t e r  3-4 weeks  (Fig.  2). Evidence  of s t i -  
mula t ion  of neu t roph i l i c  g r a n u l o p o i e s i s  was given by  the l a r g e  n u m b e r s  of p r e c u r s o r  c e l l s  and m a t u r e  c e l l s  
counted, and a lso  by  the fact  that  at l e a s t  ha l f  of al l  the  d iv id ing  c e l l s  we re  neu t roph i l i c  g ranu locy tes .  
Meanwhile ,  f ewer  e r y t h r o i d  c e l l s  we re  found and hemoglob in  s y n t h e s i s  was d i s tu rbed .  The n o r m o b l a s t s  
were  p r e d o m i n a n t l y  p o l y c h r o m a t o p h i l i c ,  o r  even basoph i l i c .  Some b a s o p h i l i c  e r y t h r o c y t e s  were  seem 
This  p ic ture ,  tha t  of mye lo id  m e t a p l a s i a  of the bone m a r r o w ,  s t i l l  p e r s i s t e d  at the  end of the longes t  e x -  
p e r i m e n t ,  with no s ign  of  any r e t u r n  to no rma l .  

To comple t e  the d e s c r i p t i o n  of the  hemato log ic  changes  a f t e r  denerva t ion ,  i t  should be  noted that  
changes  in the  bone m a r r o w  c o r r e s p o n d  c o m p l e t e l y  to the c i r c u l a t i n g  b lood p i c t u r e .  It is  a lso  i m p o r t a n t  to 
note tha t  the c h a r a c t e r  of t he se  changes  was the s a m e  as the p r e v i o u s l y  d e s c r i b e d  r eac t i on  of the b lood and 
bone m a r r o w  of a n i m a l s  with an in tac t  sp leen  to d iv i s ion  of s e n s o r y  n e r v e s  [5, 6, 9, 10}. The r e s u l t s  show 
that  t h e r e  is  no b a s i s  [or  a s c r i b i n g  a lead ing  ro l e  to the sp leen  in the pa thogenes i s  of dene rva t ion  anemia .  
This  a n e m i a  is the r e s u l t  of the  r e o r g a n i z a t i o n  of m e d u l l a r y  h e m a t o p o i e s i s ,  a s  e x p r e s s e d  by an i n c r e a s e  in 
neu t roph i l i c  g r a n u l o p o i e s i s  and a c o r r e s p o n d i n g  d e c r e a s e  in e r y t h r o p o i e s i s .  This  r e a c t i o n  is spec i f i c  for  
b locking of the s e n s o r y  neuron [2, 3, 5, 6], and the deve lop ing  a n e m i a  can  thus be c o r r e c t l y  d e s c r i b e d  as  
dea f f e r en t a t i on  anemia .  
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