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Transfus ion  of 5-10 m l / k g  blood s t imula tes  hypothalamic  neurosec re t ion  on the day of the 
t ransfus ion  and d e p r e s s e s  it on subsequent  days.  A m o r e  marked  and prolonged act ivat ion 
is observed  a f te r  t ransfus ion  of 20-40 m l / k g  blood. Besides  these changes,  s t imulat ion of 
the g lucocor t icoid  function of the adrena l  cor tex  is a l so  observed .  

According to exis t ing evidence [1,4-6],  the hypothalamus plays an impor tan t  ro le  in the mechan i sm 
of action of blood t ransfus ion .  The adrena l  cor tex  a lso  pa r t i c ipa tes  in reac t ions  of the body to blood t r a n s -  
fusion [2-4, 7-10]. 

His tochemica l  changes in var ious  pa r t s  of the hypothalamus,  p i tu i tary ,  and adrenals  and the s tate  of 
adrenal  function af ter  t ransfus ion  of var ious  doses  of blood were  studied in the investigation descr ibed  be-  
low o 

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

Expe r imen t s  were  ca r r i ed  out on 50 dogs. Blood was injected in t ravenously  in doses  of 5, 10, 20, 
and 35-40 ml /kg .  

The hypothalamus and pi tu i tary  were  fixed in Bouin's  solution for 5 days.  Sections were  stained with 
hematoxyl in -eos in ,  azure  I I -eos in ,  the PAS method,  and with para ldehyde-fuchs in  (by Gabe ' s  method),  and 
counters ta ined with H a l m i ' s  mix tu re .  

The adrena ls  were  fixed in CarnoyTs solution and a 15% solution of neut ra l  formal in .  Sections were  
stained with hematoxy l in -eos in  and by h i s tochemica l  methods :  for r ibonueleoprote ins  (RNP) by Andr e s ' s  
method,  for ke tos te ro ids  by the Ashbe l -Se l igman  method,  for lipids with Sudan III,  Sudan black, and Nile 

TABLE 1. Changes in 17-HCS Concentrat ion in Blood and Daily 
Urine a f t e r  Transfus ion  of 40 ml /kg  Blood 

I 7- H C S  

In blood (pg) 

Total 17-HCS in 
urine (rag) 

Free 17-HCS 

Back- 
ground 

5,8__+0,5 

2,5-4-0,2 

o, 48• 06 

2h 

8,6• 
P>O, 05 

After transfusion 
2 days 3 days 

9,2__+1,2 9,4• 
P<O,05 P<O,05 

3,4• 2,64-0,18 
P<O,02 P>0,5 

0,68• 0,62• 
P<O,05 P>0,5 

5 days 

8, l• 
P<O,05 

2,5• 1 
lo difference 

0,5___0,04 
P>0,5 
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Fig~ 1o Changes in content of sudanophilic lipids in ad re -  
nals  af ter  t ransfus ion  of 10 m l / k g  blood: a) control ;  b) 2h 
af ter  t rans fus ion ;  c) 24 h af ter  t ransfusion~ Sudan IIIo 60Xo 

blue,  and for  po lysacchar ides  by the PAS reac t ion .  The i soe lec t r i c  point of the r ibonucleoprote ins  was de-  
t e rmined  by a method modified by A. L. Shabadasho 

The s ta te  of ad renoeor t i ca l  function was a s s e s s e d  f rom changes in the concentrat ion of 17-hydroxy-  
co r t i cos t e ro ids  (17-HCS) in the c i rcula t ing  blood, in blood flowing f rom the adrenals  (by the method of Sil-  
ber  and P o r t e r  as modified by No A. Yudaev and Yu. A. Pankov), and also in the urine (by the method of 
Silber and Po r t e r ,  modified by Mo Ao Krekhova) .  

EXPERIMENTAL RESULTS 

Accumulation of neurosecretion in the form of small and large diffuse granules was observed in the 
paraventricular and supraoptic nuclei of the hypothalamus 2 h after transfusion of 5-10 ml/kg blood. Neuro- 
secretory granules were found also in the axons, and in some places aggregations of the granules, known as 
Herring's bodies, were formed. A few neurosecretory granules were present in the neurohypophysiso In 
the adrenal cortex the content of lipids and ketosteroids was increased (Fig. la, b). Hypertrophy of the cy- 
toplasm and nuclei of neurons of the anterior hypothalamic nuclei was observed 24 h after transfusion of 
these doses of blood, and the nucleoli were enlarged and rich in ribonucleoproteins. Only a little neuro- 
secretory material was present in the cytoplasm. The neurohypophysis, however, contained larger amounts 
of neurosecretory material. The content of lipids and ketosteroids in the adrenocortical cells was reduced 
(Fig. Ic). 

Different phases of the secretory cycle were discovered 2 h after transfusion of 20-40 ml/kg blood 
in the anterior hypothalamic nuclei. Side by side with cells containing only a very small quantity of neuro- 
secretory material or none whatever, other cells were found whose cytoplasm contained large amounts of 
neurosecretion. Axons and the neurohypophysis also contained large quantities of neurosecretion in the 
form of granules and Herring's bodies. The content of lipids and ketosteroids in cells of the adrenal cor- 
tex was considerably reduced~ The anterior thalamic nuclei 24 h after transfusion contained a large quantity 
of neurosecretion, but the neurohypophysis contained only a small quantity~ The content of lipids and keto- 
steroids in the adrenocortical cells was increased but not to its initial level. 

Investigation of adrenocortical function showed a marked increase in the concentration of 17-HCS 
both in the circulating blood and in blood flowing from the adrenals after transfusion of 5-10 ml/kg blood. 
These changes were more marked and prolonged after transfusion of i0 ml/kg blood. The concentration of 
17-HCS in the blood was also increased after transfusion of 20 ml/kg blood, and this increase reached a 
maximum after I0 mino The original 17-HCS concentration was restored after 24 h. 

Almost identical changes in adrenocortical function took place after transfusion of 35-40 ml/kg blood, 
although in this case the stimulation had a stronger and more prolonged action (Table I). 

The concentration of total 17-HCS in the daily urine was increased only on the second day after trans- 
fusion, while the concentration of the free fraction was increased on the second and third days after trans- 
fusion, although the increase was statistically significant only on the second day (Table I). 
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Consequently,  t ransfus ion  of ave rage  doses  of blood is followed by changes in hypothalamic n e u r o s e -  
cre t ion in two opposite di rect ions  : it is act ivated on the day of t ransfus ion  but inhibited on the following day. 
A much more  prolonged and pe r s i s t en t  act ivat ion is observed  a f te r  t ransfus ion  of large and, in pa r t i cu la r ,  
of m a s s i v e  doses  of blood. Pa ra l l e l  with changes in hypothalamic neurosec re t ion ,  s t imulat ion of the gluco- 
cor t icoid function of the adrenal  cor tex  is observed~ 
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