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In the per iod  of g r e a t e s t  s eve r i t y  of the anemia  caused by denervat ion of the carot id  s inuses  in rabbi t s ,  
the oxygen consumption of the kidney and spleen t i s sue  fal ls ,  while that of the bone m a r r o w  r i s e s .  Serum 
obtained at  the t ime  of g r e a t e s t  s eve r i t y  of anemia  has  the p r o p e r t y  of lowering the intensi ty of oxygen u t i l i -  
zat ion by spleen t i s sue  of an intact  animal  in v i t ro  and of s t imulat ing the oxygen uti l izat ion by the bone m a r -  
row, but has no ef fec t  on oxygen ut i l izat ion by the kidney. This s e r u m ,  if injected in t ravenous ly  into rabbi t s ,  
causes  the rec ip ien t s  to develop anemia .  

During s t imula t ion  of r e c e p t o r s  of the carot id  ref lexogenic  zones r e s p o n s e s  a r e  obse rved  in the blood 
s y s t e m  [1, 2, 4, 7, 8, 14], while a f t e r  denervat ion of the ca ro t i d  sinus,  anemia  of hemolyt ic  type develops,  in the 
the pa thogenes is  of which an impor tan t  ro le  is p layed by inhibi tors  of hematopoies i s .  Some worke r s  cons i -  
der  that the s i te  of fo rmat ion  of these  humora l  subs tances  is the spleen [3, 5, 12]. I t  has  a lso  been obse rved  
that  denervat ion  of  the carot id  s inuses  [1, 3], and also an i nc r ea se  of p r e s s u r e  within them [6], produces  r e -  
f lex s t imula t ion  of blood des t ruc t ion  and, at the s a m e  t ime,  s t imula tes  the l ibera t ion  of ery thropoie t in ,  
f o rmed ,  in the opinion of m a n y  w o r k e r s ,  in the kidney [3, 6, 10, 11, 13, 15]. 

Because  of the g r e a t  impor tance  of h u m o r a l  f ac to r s  in the regula t ion of e ry th ropo ies i s ,  and also b e a r -  
ing in mind that  f o rma t ion  of e ry thropoie t ins  is control led,  not by the oxygen tension in the blood, but by the 
re la t ionship  between the oxygen consumed by and supplied to the t i ssues ,  it was decided to study the in ten-  
s i ty  of t i s sue  r e s p i r a t i o n  of var ious  organs  inneurogenic  anemias .  

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

Exper imen t s  were  c a r r i e d  out on 31 ma le  rabbi t s ,  14 of which const i tuted the control  group,  un d e r -  
going a mock  opera t ion .  

Blood fo r  obtaining s e r u m  was taken by card iac  puncture,  a f te r  which the an imals  were  sac r i f i ced  and 
the spleen,  kidney, and bone m a r r o w  r em ove d  for  invest igat ion of the intensi ty of t i ssue r e s p i r a t i o n  m a n o -  
m e t r i c a l l y  in a W a r b u r g ' s  appa ra tus .  

The in tens i ty  of t i s sue  r e sp i r a t i on  was e x p r e s s e d  in cubic m i l l i m e t e r s  of absorbed  oxygen p e r  m i l l i -  
g r a m  dry  weight of t i s sue  pe r  hour ,  and for  bone m a r r o w  p e r  m i l l i g r a m  f r e s h  weight.  

The caro t id  s inuses  were  denerva ted  by division of He r ing ' s  nerve ,  r e m o v a l  of the adventi t ia  in the r e -  
gion of b i furca t ion  of the common carot id  a r t e ry ,  and painting this region with alcohol.  The opera t ion was 
c a r r i e d  out in two s tages  s epa ra t ed  by an in te rva l  of one week.  Completeness  of denervat ion  of the carot id  
s inuses  was ve r i f i ed  by m e a s u r i n g  the a r t e r i a l  p r e s s u r e  by the bloodless  method desc r ibed  by Grant  and 
Roths child. 

To study the e ry th ropoie t i c  and inhibi tory p rope r t i e s ,  s e r u m  was injected in t ravenously  in a dose of 
15 m l  into heal thy rec ip ien t  r abb i t s .  
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TABLE 1. Changes in T issue  Resp i ra t ion  of the 
Kidney, Spleen, and Bone Marrow of Rabbi ts  After  
Denervat ion  of the Carotid Ref lexogenic  Zone 

Organ 3~ 
.E 

o' E Fr 

Kidney al 
Spleen 8t 
Bone marrow 16 

In Ringer--Locke sold- In serum of intact 
I tion _ .[ anirnal__._.Ls _ 

I 
M ~ rn P I M ::f:m P 

I 

--2,2• <0,01 --1,8+-0,48 >0,05 
--2,5•  <0,01 --3,4+__0,55 <0,01 
+3,7•  <0,01 +3 ,5•  >0,01 

TABLE 2. Changes in T issue  R e s p i r a -  
t ion of Kidney, Spleen, and Bone M a r -  
row Under the Influence of Blood Serum 
Taken at the Height of Anemia  Following 
Denervat ion  of the Carot id  Reflexogenic  
Zoner 

Organ 

Kidney 
Spleefi 
Bone marrow 

In serum of intact 
animals 

M• 

28 0,4• 
28 --0,9• 
16 0,6• 

P 

>0,6 
<0,05 
<0,01 

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

Denervat ion of the carot ide  s inuses  caused the 
development  of hypochromic  anemia  with a m a r k e d  
re t i cu locy tos i s  and an i nc rea se  in the number  of i m m a -  
ture  re t icu locy tes  and s t imula t ion  of e ry th ropo ie s i s  in 
the bone m a r r o w ,  in ag reemen t  with r e su l t s  obtained 
by o ther  worke r s  [1, 2, 4, 9]. 

The mean  dec r ea se  in the e ry th rocy te  count in 
the denerva ted  animals  was 1,400,000 p e r  m m  3. The 
hemoglobin  concentra t ion was reduced  on the ave rage  
by 12%, while the re t icu locyte  count was doubled. 

In t ravenous  injection of s e r u m  obtained f r o m  the 
an imals  in the per iod  of g r e a t e s t  s eve r i t y  of anemia  
following denervat ion of the carot id  s inuses  into r e c i -  
pient  r abb i t s  caused a d e c r e a s e  in the e ry th rocy te  
count which averaged  1,200,000 p e r  m m  ~ of blood, to-  
ge ther  with the development  of r e t i cu locy tos i s .  

In the pe r iod  of m o s t  s e v e r e  anemia ,  a dec r ea se  
in the in tensi ty  of t i s sue  r e sp i r a t i on  of the kidney and 
sp leen  and an i n c r e a s e  in the intensi ty of t i ssue  r e s p i -  
ra t ion  of the bone m a r r o w  were  d i scovered  (Table 1). 

The study of the t i s sue  r e sp i r a t i on  of the inves -  
t igated organs  in s e r u m  taken f r o m  rabbi t s  at the 
height of the anemia  caused  by denervat ion of the 
caro t id  sinus r evea led  a dec r ea se  in the intensi ty of 

t i s sue  r e s p i r a t i o n  of the spleen and an i nc rea se  in the oxygen ut i l izat ion b y t h e b o n e  m a r r o w  t issue;  the 
t i ssue  r e s p i r a t i o n  of the kidney r em a i ned  unchanged (Table 2). 

Hence,  denerva t ion  of the caro t id  sinus causes  s ignif icant  changes in t i ssue  r e sp i r a t i on  in all  the o r -  
gans studied.  A pa r t i cu l a r ly  noteworthy f ea tu re  is the dec r ea se  in oxygen ut i l izat ion by the spleen,  whose 
ro le  in the pa thogenes is  of neurogenic  anemias  cons is t s  of the fo rmat ion  of a specif ic  hemolyt ic  substance,  
capable  when injected into r ec ip ien t  an imals  of reducing  the number  of e ry th rocy t e s  but having no inhibi-  
to ry  act ion on the r egene ra t i ve  and r e s p i r a t o r y  function of the bone m a r r o w .  I t  can be postula ted that the 
h u m e r a l  subs tance  causing the development  of anemia  is a subs tance  which s t imula tes  the hemoly t ic  func-  
tion of the sp leen  but does not inhibit e ry t h ropo i e s i s .  This view is suppor ted  by r e su l t s  obtained f r o m  the 
s tudy of oxygen ut i l izat ion by the t i s sues  of the o rgans  studied when kept in s e r u m  obtained at  the per iod  of 
m o s t  s e v e r e  anemia .  

The obse rved  s t imula t ion  of bone m a r r o w  function can be explained by the accumulat ion of e r y t h r o -  
poiet ins  in the blood, coinciding With a d e c r e a s e  in the intensi ty of t i ssue  r e s p i r a t i o n  of the kidneys,  o r  by 
s o m e  influence of the nervous  s y s t e m .  
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