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The hematopoiet ic  activity of the blood se rum is considerably increased  in splenectomized animals,  
especia l ly  at high alt i tudes.  Meanwhile, anemia in such animals  runs a longer course  af te r  blood loss, and 
the per iods  of blood regenera t ion  a re  somewhat longer than in cont ro l  animals .  

According to r epo r t s  in the l i t e ra ture  remova l  of the spleen is not accompanied by essent ia l  changes 
in the composit ion of the blood or  may cause the development of some degree  of anemia [1, 3, 4, 7, 8]. Ces -  
sation of the product ion of hematopoiet ins  has also been repor ted  af ter  splenectomy [5, 6]. However ,  a f te r  
r emova l  of the spleen, N. A. Fedorov  and co -worke r s  [2] in some cases  found an inc rease  in the se rum 
concentrat ion of hematopoiet ins,  while in some animals  the i r  concentrat ion did not exceed the control  level.  

The p resen t  invest igat ion was c a r r i e d  out with the aim of examining the influence of the spleen on 
hematopoies is  a f te r  blood loss.  Since anoxia s t imulates  hematopoiet ic  function, we studied the ch a r ac t e r  
of blood regenera t ion  and se rum hematopoiet ic  activity in splenectomized animals  exposed to a combination 
of anemic and anoxid anoxia. 

EXPERIMENTAL METHOD 

The experiments were carried out in the city of Frunze (altitude 760 m above sea level) and at the 
Tyuya-Ashu pass (altitude 3200 m). Altogether 40 dogs weighing 11-20 kg were investigated. Splenectomywas 

carried out on 8 dogs in Frunze and on 16 dogs at Tyuya-Ashu Pass (on unacelimatized dogs). Control ex- 
periments were performed in Frunze (8 experiments) and at 3200 m above sea level (8 experiments). 

After  blood loss equal to 2% of the body weight, the e ry th rocy te  count, hemoglobin concentrat ion,  and 
re t ieulocyte  counts in the circulat ing blood and bone mar row (obtained by puncture),  the total  blood volume, 
the e ry th rob las t  picture ,  and the concentrat ion of hematopoiet ins were  determined.  All these tes t s  were  
ca r r i ed  out in the initial  state, 30 rain and 2 h af te r  blood loss, and on subsequent days until  complete r e s -  
torat ion of the hematologic indices.  The composit ion of the blood was de termined  by the usual  method. 
The circulat ing blood volume was measu red  by means of the dye T-1824. Quantitative es t imat ion of h e m a -  
topoietins was c a r r i e d  out by a biological  method [2]. 

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

The hemoglobin concentrat ion in Frunze  a f te r  blood loss fell  by 4.2 g% (27% of the initial  level) and 
the e ry th rocy te  count by 1,070,000 cel ls  mm 3. On the 4th day the re t iculocyte  count in the c i rculat ing blood 
was 2.4• (normal (0.5• and in the bone mar row 6.3• (normal 2.1• The number  of 
hemoglobin-containing normoblas t s  was doubled, and the l eucoe ry th rob las t i e  ra t io  was 1.8 : 1-1.5 : 1 com-  
pared  with an init ial  value of 2.5 : 1. 

After  blood loss a pos themorrhag ic  leucocytosis  developed, gradual ly increas ing  in sever i ty ,  but a f te r  
10-12 days the leucocyte count re tu rned  to i ts init ial  level .  During the f i r s t  30-120 rain a f te r  blood loss the 
hematopoiet in concentrat ion (in conventional units) fell  significantly (8.0• compared  with an initial  
18• This r e su l t  was evidently due to inc reased  uti l ization of hematopoiet ins during the f i r s t  few hours  
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af te r  blood loss  while they were  st i l l  being fo rmed  in insuff icient  amounts .  The hematopoiet in  concen t r a -  
t-ion 24 h a f t e r  blood loss  was  2.7-5.5 t imes  above the ini t ial  value.  La te r  the hematopoie t in  concentra t ion 
in the blood inc reased  st i l l  fur ther ,  r each ing  i ts  m a x i m u m  (102211.8) at the t ime of development  of s ev e re  
anemia .  The cet I  composi t ion  of the blood was fully r e s t o r e d  on the 18th day a f t e r  blood loss .  

Spleneetomy led to the development  of sl ight anemia :  the hemoglobin concentra t ion and e ry th rocy te  
count fel l  by 22-24% while the re t iculocyte  count rose  to 1,320.11% f r o m  an init ial  level  of 0.720.07%. The 
sp lenec tomized  dogs showed leucocytos is  and a sl ight i nc rea se  in the s e r u m  hematopoie t ic  act ivi ty  (4626.2 
compa red  with an init ial  14=~3.6). Af te r  12-14 days all the hematologic  indices had re tu rned  to the i r  o r i g -  
inal  values .  

In r e sponse  to blood loss  the sp lenec tomized  an ima l s  ve ry  quickly developed the p ic ture  of acute 
pos themor rhag i c  anemia .  By the 2rid day the hemoglobin concentra t ion had fallen f r o m  13.t~=0.6 to 8.920.5 
g%, and the e ry th rocy te  count f r o m  39602865 to 30702206 thousands / ram 3. At this per iod  the re t iculocytc  
count in the c i rcula t ing  blood had r i s en  to 2.5~0.3% and in the bone m a r r o w  to 4.1• The leuco-  
e ry th rob la s t i c  ra t io  was  1.7 : 1. A fu r the r  i nc r ea se  in s e r u m  hematopoie t ie  act ivi ty  was obse rved  (15329.5 
conventional  uni ts  a f t e r  i day and 192• units  a f t e r  2 days).  As usual ly  happens,  a pos t  h e m o r r h a g i c  
l eucocys tos i s  (12,100• c e l l s / r a m  3) and signs of hyd remia  developed. The p l a s m a  volume rose  f r o m  an 
ini t ial  value of 41.723.6 to 48,1 ~2.7 m l / k g  body weight. Complete  r e c o v e r y  of the hematologic  indices 
took place on the 27th day compared  with the 18th in the control .  

During the f i r s t  2-3 days a f t e r  the an ima l s  had been taken up to an alt i tude of 3200 m a sma l l  de -  
c r e a s e  took p lace  in the i r  hemoglobin concentra t ion (by 0.8 g%) and e ry th rocy te  count (by 800,000). Mean-  
while a tendency was  obs e rved  for  the re t icu locyte  count to i nc rea se  (by 0.5-0.7%). On the 3rd day of the 
dogs '  s tay at  Tyuya-Ashu  Pas s ,  the hematopoie t ic  act iv i ty  of the i r  s e r u m  inc reased  by 3.3 t imes  (5925.4 
compa red  with an init ial  value of 1823o9)o Agains t  this  background bleod loss  did not produce such a s e -  
ve re  anemia  as  in the contro l  expe r imen t s .  The hemoglobin concentra t ion fell  f r o m  13.6• to 11.0"0.13 
g% while the e ry th rocy te  count was  3624• thousands compared  with an or ig ina l  value of 44562470 thou-  
sands/mm3o On the 2nd-3rd  day the re t icu locyte  count in the c i rcula t ing  blood was  6.320.4% and in the bone 
m a r r o w  9.6~ 1.7%. The leucocyte  countwas  high (21,8002670). I nc rea sed  functional act ivi ty  of the bone m a r -  
row was c l ea r ly  apparent :  the n u m b e r  of young r egene ra t ing  ce l l s  was  inc reased  to 3.4-4.2% compared  
with an init ial  value of 2%. The l eucoery th rob las t i c  ra t io  was 0.56 : 1. 

Under high altitude conditions during the f i r s t  30 rain a f t e r  blood loss  the hematopoie t in  concentra t ion 
rose  to 175• c o m p a r e d  with an init ial  5825.4 conventional  units.  La te r  (2nd-3rd day) the s e r u m  h e m a -  
topoietic activity rose to 365• or even to 402• which is 6.3-6.9 times higher than the initial value. 

After blood loss the circulating blood volume was reduced (4821.7 compared with an initial 69• 
ml/kg body weight). However, after 24 h this index was 12027.4 ml/kg body weight, or 74% above the in- 
itial value (on account of an increase in the plasma volume). Regeneration of the blood was complete by the 
9th day, i.e., in only half the time required by the controls (18 days). 

In the mountains the splenectomized animals developed less severe anemia than in the analogous ex- 
periments in the city of Frunze. At the same time, at an altitude of 3200 m there was an appreciable in- 
crease in the number of reticuloeytes (1.7-1.9% in the bone marrow) and an exceptionally high increase in 
the serum hematopoietie activity (342244 compared with an initial 46219). 

The increased functional activity of the hematopoietie system had not completely subsided 15 days 
after splenectomy. In these animals blood loss did not give rise to such severe anemia as in Frunze. The 
hemoglobin concentration fell by 2.2 g% and the erythrocyte count by 890,000, i.e., by less than in the con- 
trol. The reticuloeyte count in the circulating blood increased to 3.9 �9 0.4% and in the bone marrow to 
6.8• 

In the first 2 h after blood loss the hematopoietin concentration increased to 541• compared with 
an initial value of 142• reaching a maximum (621• after 24 h. During development of anemia the 
leucoerythroblastic ratio fell to 0.53-0.62 : i. The leucocyte count increased to I0,750• 3. 

Combined exposure to anemic and anoxic anoxia is thus a powerful stimulus for hematopoietin 
formation. 

After splenectomy the serum hematopoietic activity rises, and the increase is particularly marked 
under high altitude conditions. 
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Onthe basis of these results a dual role of the spleen can be postulated. After its removal, when the 
inhibitory influence of this organ is removed, the serum hematopoietic activity increases but, at the same 
time, the factor increasing hematopoietin utilization disappears, and accordingly the process  of regenera-  
tion of the blood is retarded. 
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