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Although there have been numerous researches undertaken with the a im of e lucidat ing  the site of hemopoiet in  
formation, so far they have y ie lded  no definite results. Appropriate l i terature references have been given in a pre- 

vious account [3]. 

It is well  known that hel-nopoietins can be found in the blood under varied conditions of hypoxia including 
those following hemorrhagic anemia.  We have shown [2] that immedia t e ly  after a single, massive bleeding of dogs, 
the hemopoiet in  content of blood taken from the femoral  vein is sharply reduced; 3-5 h later  hemopoiet in  ac t iv i ty  
begins to increase and i t  is main ta ined  at a high level  over the 20-24 h following b lood- le t t ing ,  except  for some var- 
iat ion as a result of the individual  pecul iar i t ies  of the subject. 

In order to determine which of the various possible organs l iberate  hemopoiet ins into the blood, in this present 
work we have studied the hemopoie t ic  ac t iv i ty  of blood serum derived from various organs of dogs, following the 
st imulatory effect of a single massive blood- le t t ing .  

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

Experiments were carried out onl5 male  dogs weighing 10-33 kg. The femoral  artery and vein of the exper imen-  
tal  animals were first separated, after which their abdominal  cavit ies  were opened up and blood samples taken un- 
der aseptic conditions from the veins of the kidney, spleen, liver,  stomach, and small  intestine, and from the femor-  
al arteries and veins, in order to study the hemopoiet in  content before hemorrhage. After this we al lowed a volume 
of blood equivalent  to 25-30 mg per kg body weight to flow from the femoral  artery. One to 2 h la ter  we tookblood 

samples from the 7 vessels enumerated above and repeated this sampling 5 t imes.  In this way 42 blood samples 
were taken from each dog, The hemopoiet in  act ivi ty  of the blood serum was determined by a hemoculture method 
[1] using a single leucocyte  fi lm. 

The abdominal  cavi ty was opened up under e ther-morphine narcosis. In the intervals between taking blood 
samples and during b lood- le t t ing  the ether anesthesia was discontinued. 

In our study of the hemopoie t ic  ac t iv i ty  of blood during the period after b lood- le t t ing ,  we opened up the ab -  
dominal  cavi ty of 3 dogs 5 h after they had been bled and 3 more dogs 20 h after.  In the la t ter  3 animals blood 

tests were taken once only. 

The results obtained were subjected to s ta t is t ical  analysis. Mean data on the hemopoie t ie  ac t iv i ty  of the blood 
serum taken from the vessels under investigation was compared with data on the act ivi ty  of blood from the arteries. 

In addition we carried out a series of experiments designed to study the changes in hemopoiet in  content of the 
blood after a single massive b lood- le t t ing  carried out after splenectomy and total  gastrectomy. This series was car -  
ried out with a total  of 9 dogs. We had under simultaneous observation 3 dogs: one gastrectomized,  one sp lenec tom-  
ized and a control. Fifteen blood samples were taken from each dog 48 h after it  had been bled and the hemopoie t ic  
act ivi ty  of each sample was determined by hemoculture  using a single leucocyte  fi lm. In 3 experiments  b lood- l e t -  
ting (25 ml /kg)  was carried out 5 days after operation, in 1 e x p e r i m e n t - 4 2  days after operation. The blood for 
these investigations was taken from the femoral  vein. 
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Fig. 1. Hemopoiet in  content of blood 
serum before (A) and after (B) bleeding; 
1) Femoral  artery; 2) femoral  vein; 3) 
gastric vein; 4) splenic vein; 5) hepa-  
t ic  vein; 6) renal vein; 7) vein from 
smal l  intestine. 

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

The means for the hemopoie t in  content of blood serum removed 

from the vessels under investigation are set out in Fig. 1. 

Before bleeding the mean quantity of hemopoie t in  per test sample  
taken from an artery amounted to +17. The hemopoie t in  content of 
blood from al l  the other vessels, except  the vein from the intestine,  was 
higher than that of the arter ial  blood; however, the difference was only 
significant in the case of the gastric vein (M+35,  P<0.05). The hemopoi -  
et in content of blood from the splenic vein was somewhat less (M+30), the 
values for the hepat ic  vein (M+22) and the femoral  (M+23) were less still .  
The hemopoie t ic  ac t iv i ty  of blood from the renal  vein was only 2 units 
above that  for ar ter ia l  blood. The mean hemopoie t in  content  of blood 
from the intest inal  vein was 5 units below that of ar ter ia l  blood. 

During the first 1-2 h following b leeding  the hemopoie t in  content 
of a l l  vessels, except  the vein from the smal l  intestine,  showed a consider-  
able increase. Later on we observed per iodic  increases in the hemopoie t i c  
ac t iv i ty  of blood samples from a l l  vessels, but only the blood from the 
gastric vein mainta ined  a constant high leve l  of hemopoie t in  act ivi ty ;  
this appl ied  par t icular ly  to the last phase of observation. 

After bleeding,  the mean hemopoie t in  content  of blood taken from 
the artery was +29. Only blood samples from the gastric vein showed a 
higher value (M+48, P<0.05) than this. Among blood samples from other 
vessels the mean amount of hemopoie t in  was less than that of ar ter ia l  
blood but only in the case of samples from the intest inal  vein was the d i f -  
ference signif icant  (M+12, P< 0.08). 

When we analyzed the data in relat ion to the th-ne of sampling (Fig. 2) we found that the highest hemopoie t in  
content was that of blood taken from the artery during the first 1-9 h after b leeding (M+39); 5-12 h after b leeding 
the hemopoie t in  content of ar ter ial  blood had fal len to +27 and by 20 h i t  was +29. The hemopoie t in  content of 
blood from the gastric vein was higher throughout than that of ar ter ia l  blood, but the difference was only signif icant  
20 h after b leeding (M+54, P< 0.05). The hemopoie t in  content of blood from the other vessels invest igated was less 
than that  of the ar ter ia l  blood; s ignif icant  differences were observed in the case of the femoral  vein (M+18, P< 0.05) 
for blood taken during the first 1-9 h following bleeding and in the case of the intest inal  vein (M+I, P< 0.05) for blood 
taken during the period 5-12 h after bleeding.  

Similar  data from a subsequent exper iment  series is set out in Fig. 3. The mean amount of hemopoie t in  
single tests of blood sera among the 3 control dogs was +10:k 3.1. In gas t rec tomized animals  i t  was somewhat less 

but the difference was not s ta t is t ical ly  significant (M+ln = +5+ 3.4; P> 0.5). However, after splenectomy the h e m o -  
poiet in content of the blood was significantly greater (M*m = 30 .4 .1 ;  P < 0.001) than among the control  dogs. 

The data we have obtained suggests that  after b lood- le t t ing  there is an emission of hemopoie t in  from a l l  the 
organs invest igated except  the small  intestine.  Blood taken from the veins associated with these organs 1-2 h after 
bleeding,  and also at  subsequent intervals of t ime,  possessed high hemopoie t ic  act ivi ty .  However, a more constantly 
high 1eve1 of hemopoiet in  was main ta ined  in the blood derived from the stomach, especia l ly  during the period some 
t ime after bleeding.  Taking into account also the considerable reduction in hemopoie t i c  ac t iv i ty  of the blood fo l -  
lowing gastrectomy, as established in a previous investigation [3], we can assume that  the pr incipal  source of the var -  
ious hemopoie t ic  substances is the stomach. 

After splenectomy the hemopoie t ic  act ivi ty  of the blood increases, espec ia l ly  during the period 24-30 h after 
bleeding,  whereas, in control animals the ac t iv i ty  of the serum falls sharply at this t ime.  This also is in agreement  
with results of our previous investigations. The high leve l  of hemopoiet ins  in the blood following splenectomy would 
appear  to be related to their insufficient deposition; evident ly  the spleen is one of the main  storage depots for h e m o -  
poietins. The possibility that the spleen manufactures hemopoiet in  inhibitors capable  of suppressing the hemopoie t ic  
ac t iv i ty  of the blood, should not be entirely excluded [5]. It appears to us that  the low hemopoie t in  content  of blood 
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Fig. 2. Hemopoiet in  content  of 
blood serum during 1st 9 h (A), 5-12 
h (B), and 20 h (C) following b leed-  
ing. Symbols as in Fig. 1. 

derived from the intestine could also be determined by the presence of inhib-  
itors associated with that organ; indeed> it  is possible that such substances 
may be associated with the intest inal  flora. The significant diminution in 
hemopoie t ic  act ivi ty  of the blood from the femoral  vein during the 1st h af-  
ter bleeding may possibly be due to intense ut i l iza t ion of hemopoiet ins  by 
the bone marrow. 

There is in the l i terature confl ict ing data regarding the role of the 
kidneys in hemopoiet in  formation [4]. The results of our own investigations 
provide no basis for bel ieving that the kidney is a site of hemopoiet in  forma-  
tion. Certain blood samples taken from the renal  vein did possess a high 
hemopoie t ic  ac t iv i ty  but more often blood from this source was of low ac t iv -  
ity and the mean value for hemopoiet ins  in the renal  vein was always less 
than that of the arter ial  blood. 

S U M M A R Y  

A method of hemocultures was used to study the hemopoie t ic  ac t iv i ty  
of the serum of the blood flowing from the spleen, l iver,  kidney, stomach, 
and smatl  intestine,  as wel l  as of that taken from the femoral  artery and 
vein prior to and during 20 h after the s t imulat ion by single massive b lood-  

le t t ing in dogs. 

During the 1st hours after the blood loss the hemopoiet ins content in-  

creased in the blood obtained from a l l  the vessels, excluding the intest inal  
vein, while a high hemopoiet in  level  at  the la ter  periods after the b lood-  
le t t ing was main ta ined  only in the blood flowing from the stomach. The 
average concentration of hemopoiet ins  in the serum of the blood flowing 
from the gastric vein was also higher than in the ar ter ia t  one. A low hemo-  
poietin concentration was noted in the blood flowing from the intestine.  

Following gastrectomy carried out 5 and 42 days before single mass 
blood letting, hemopoie t ic  ac t iv i ty  of the blood serum was reduced; it in-  

creased after splenectomy. 

A conclusion was drawn that  the s tomach and spleen play an important  
role in hemopoiet in  regulation. 
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