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The au thor ' s  observa t ions  on hemoglobin m e t a b o l i s m  in chi ldren with infectious d i seases  ( scar le t  
f eve r ,  meas l e s )  showed that  the autonomic nervous  s y s t e m  plays an impor t an t  ro le  in the regulat ion of 
this type of me tabo l i sm.  Fo r  instance,  in the case  of p redominance  of sympathe t ic  function with an in-  
c r e a s e  in the blood level  of sympath ins ,  the intensi ty  of hemoglobin breakdown and synthes is  is inc reased .  
Conversely ,  when excitat ion of the pa r a sympa the t i c  nervous  s y s t e m  is predominant ,  accompanied  by an 
i nc rea sed  blood level  of acetylchol ine,  the intensi ty  of hemoglobin breakdown and synthes is  is lowered  
[7, 8, 10, 11, 18-20]. 

The object  of the p r e s e n t  invest igat ion was to make an expe r imen ta l  study of the effect  of adrenal in  
(as a sympa thomime t i c  substance)  on the breakdown of hemoglobin and the in tensi ty  of e ry th ropo ies i s .  

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

Ten chronic  expe r imen t s  were  p e r f o r m e d  on 7 dogs. The intensi ty  of hemoglobin breakdown was 
de te rmined  on the bas i s  of the total  24-hour excre t ion  of p igments  (s tercobi l in ,  s tercobi l inogen,  urobil in,  
urobilinogen) which a re  the end products  of breakdown of the p igment  moie ty  of hemoglobin.  The excre t ion  
of p igment  was de te rmined  in 24-hour  s am p le s  of ur ine  and feces  by T e r v a i n ' s  method.  The intensi ty of 
e ry th ropo ies i s  was judged by the re t icu locyte  count and hemoglobin level  of the blood. Adrenal in was in-  
jected i n t r amus cu l a r l y  as a 0.1~c solution in a dose of between 0.13 and 0.6 m l / k g  body weight for  2-3 days,  
and in one case  for  16 days.  During the expe r imen t  the dogs were  kept  in metabol ic  cages ,  and the feces  
and ur ine  were  col lected daily f r o m  each an imal  sepa ra t e ly .  The excre t ion  of p igments  was inves t igated 
f r o m  3 to 5 days be fo re  the exper imen t  began,  and for  10 to 40 days a f t e r  admin i s t r a t ion  of the adrenal in .  
Blood for  tes t ing was taken f o r m  the e a r  twice or  th ree  t imes  in the initial  s ta te ,  during the injection of 
adrenal in,  and s e v e r a l  t imes  a f t e r  i ts  admin is t ra t ion  had been discontinued. 

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

The expe r imen t s  showed that  adrenal in  has a ma rked  effect  on the indices of hemoglobin me tabo l i sm,  
and the na ture  of the effect  is l a rge ly  dependent on the dose of adrenal in  given. With sma l l  doses  of ad ren-  
alin (0.13-0.18 m l / k g  body weight) the 24-hour excre t ion  of p igment  r o s e  (by 50-100%) t empora r i l y ,  in-  
dicating s t imulat ion of hemoglobin breakdown.  Usually this was followed by s t imula t ion  of e ry th ropo ies i s ,  
indicated by an i nc r ea s e  in the re t icu locyte  count (by 6-11.5%) and a tendency for  the hemoglobin concen-  
t ra t ion  to i n c r e a s e  (by 2-16 Sahli sca le  divisions).  The prolonged adminis t ra t ion  of smal l  doses  of ad ren -  
alin was accompanied  by a f luctuating i n c r e a s e  in the excre t ion  of p igments ,  with an i n c r e a s e  in the r e -  
t iculocyte count and in the hemoglobin concentra t ion.  

With l a rge  doses  of adrenal in  (0.4-0.6 m l / k g  body weight) the p ic ture  was different ,  and a f te r  in jec-  
tion of adrenal in  the i nc r ea s e  in hemoglobin breakdown was more  m a r k e d  and the excre t ion  of p igment  
ro se  to 4-6 t imes  its no rma l  level .  Soon a f t e r  this i nc r ea se  in the intensi ty  of hemoglobin breakdown,  
s t imulat ion of e ry th ropo ies i s  usual ly  occur red ,  with the re t iculocyte  count r i s ing  by  6-22.5%. However,  
this s t imula t ion  o f e ry t h ropo i e s i s  andhemoglobin fo rma t ion  did not compensa te  fo r  the loss  of hemoglobin 
resul t ing  f r o m  the m a s s i v e  breakdown,  and i ts  level  fel l  by 8-16 Sahli sca le  divis ions.  Some dogs develop-  
ed abces se s  a t  the s i te  of injection of the adrenal in.  The addition of the absces s  caused an even s h a r p e r  
i nc r ea se  in the in tensi ty  of hemoglobin breakdown (by 8-10 t imes) and a s h a r p e r  fal l  in the hemoglobin 
level  (by 24-28 Sahli divisions) .  

Insti tute of Ped ia t r i c s ,  Academy of Medical Sciences of the USSR, Moscow (Presen ted  by Active 
Member  of the Academy of Medical Sciences of the USSR, B. N. Klosovski i ) .  Trans la ted  f r o m  Byul le ten '  
]~:ksperimental'noi Biologii i Meditsiny, Vol. 63, No. 5, pp. 22-24, May, 1967. Original  a r t i c le  submit ted  
Sep tember  11, 1965. 

468 



Adrenal in  thus s t imula tes  the breakdown and synthes is  of hemoglobin,  but the hemoglobin level  
changes in di f ferent  ways depending on the dose of adrenal in  in jected with smal l  doses  i t  r i s e s  but with 
l a rge  doses  it fa l l s .  The e x p e r i m e n t  showed that the intensi ty  of breakdown is modif ied f i r s t ,  and s t i m u -  
lation of e ry th ropo ie s i s  develops l a t e r ,  The c lose  connection between the p r o c e s s e s  of hemoglobin b r e a k -  
down and synthes is  and the p recedence  of the changes in the in tensi ty  of breakdown,  fol lowed by the s t i m u -  
lation of e ry th ropo ie s i s ,  sugges t  that ce r t a in  breakdown products  of hemoglobin i t se l f  may  act ivate  e r y t h -  
ropo ies i s .  This hypothes is  is not new, fo r  i t  has been put f o rwa rd  by s e v e r a l  w r i t e r s  [1, 2, 12, 16]. The 
poss ib i l i ty  is not ru led  out that under  the influence of hemoglobin breakdown products  the product ion of 
hemopoie t ins  is i nc r ea sed .  Repor t s  have been published [5, 6, 17] that hypoxia, blood loss ,  and i n c r e a s e d  
hemolys i s  a r e  accompanied  by i n c r e a s e d  product ion of hemopoie t ins ,  and the author h imse l f  has shown 
that a f te r  blood loss  hemoglobin breakdown is t e m p o r a r i l y  s t imula ted ,  leading to ac t ivat ion of e ry th ropo i -  
e s i s .  Consequently, the i nc r ea s e  in the blood level  of e ry thropoie t ins  and the s t imulat ion of e ry th ropo ies i s  
a re  p r eceded  by a t rans ien t  i n c r e a s e  in the in tens i ty  of hemoglobin breakdown.  
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