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Experimentally induced hypertensive states serve as models for the study of the disturbances associated with 
this condition, from which conclusions may be drawn respecting the initiation and development of those physio- 
logical processes present in the diseased organism which lead to the prolonged elevation of blood pressure, so 
providing an approach to the elucidation of  the pathogenesis of hypertensive disease. The variety of methods 
which have been applied for the elicitation of experimentaI hypertension is indicative of the common patho- 
genesis of the hypertensive states produced. In our opinion, this general factor is ohm/factorized by the initiation 
of  trophi'c and vasopressor reflexes and by changes in metabolism and production of vasopressor substances. As 
has been shown by numerous researches, the latter are formed as a result of  hypoxia of  ischemic organs, with 
disturbances of their trophism. 

As far back as 1870 I. O. Navalikhin, and in our times N. N. Anichkov [1] and others have shown that ex- 
perimental ischemia of the brain is followed by a rise in blood pressure. Experimental hypertension following 
ischemization of  the kidneys was shown to occur by Ya. Ya. Stolnikov [5], and later by Goldblatt [3] and nu- 
merous others. More recently fairly prolonged hypertensive states have been found to result from cardiac and 
uterine ischemia [2, 4]. It is not yet known, however, whether ischemia of other organs, in particular the spleen, 
plays any part in the pathogenesis of hypertensive disease. 

The present paper deals with the production of experimental hypertension by causing ischemia of the spleen 
(G. V. Kasatkina took part in the experiments). 

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

Our experiments were conducted on 15 dogs of different sexes and ages. One of the carotid arteries was dis- 
placed to a subcutaneous position or to a skin pedicle. The dogs were then familiarized with laboratory condi, 
tions and with those of the experiment, over a period of two months. Blood pressure was measured daily for 
each dog in a special room, by Korotkov's mefhod, and the pulse and respiratory rates were recorded. After the 
dogs had become accustomed to this routine they were subjected to laparotomy. The abdomen was opened, 
under morphine- ether anesthesia, and under aseptic conditions, and a number of branches of the splenic vein 
and artery were ligated, after which the spleen was inserted into a subcutaneous pouch formed in the abdominal 
wall. In other dogs we constricted the spienic artery and one or two arterial branches, shifted the spleen to the 
abdominal cavity, and closed the wound. 
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Alterations in blood pressure observed in the dog Jack after producing splenic 
ischemia. Explanation of tracings (from above down) : maximum arterial 
pressure, minimum arterial pressure,~' whe~ operated. 
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T h e  dogs al l  witl{stood the operat ion well .  They showed no no t iceab le  subsequent behavior changes. Ar- 
cerial  pressure began to rise gradually in al l  tire dogs soon after the operat ion,  from in i t ia l  levels  of 138- 140/ 
99-100 mm Hg to 241/100 mm rig 11/2 - 2 months la ter ,  and in some cases to even higher levels .  After this, 
ar ter ia l  pressure gradually dec l ined ,  probably as a result of compensat ion of the exper imenta l Iy  produced dis- 
turbances in the c i rcula t ion and metabol i sm of the spleen. 

Alterations were also observed in the pulse and respira t ion:  the pulse rate rose by 30-40 beats per minute,  
and the respiratory rate by 10-12 respirationsper minute.  

The carotid arteries of  the dog Jack were fixed in a subcutaneous position. During 21/2 months of control  
observation of the  general  condit ion of the animal  and of its blood pressure, pulse, and respiration,  we pro- 
ceeded to the operation.  Before the  operat ion ar ter ia l  pressure was 142/99 mm Hg, pulse rate 86, and respira- 
tion 19 per minute.  We i iga ted  two branches of the splenic artery, and shifted the  spleen to the per i toneal  cavi ty .  
The  wound was then closed, and it hea led  uneventfully.  As appears from the Figure,  ar ter ia l  pressure rose grad- 

ually after the operat ion,  to reach a l r  of 24a/14a mrn 21/a months la ter .  After  two weeks it began gradual ly  
to fal l ,  but did not reach the in i t ia l  l eve i  over the period of observation. It is probable that  comple t e  return to 
normal pressure was prevented by a skin disease which supervened (hyperemie  patches on the head and body, with 
fall ing out of hair and formation of boils). The affected areas of skin were painful.  S imilar  skin conditions were 
seen in three other dogs. These dogs, s imilar ly  to Jack, showed a rise in blood pressure; ischernizat ion of the 
spleen had not been carried out for one of them. Together  with rise in ar ter ia l  pressure, we observed acce le ra -  

t ion of the pulse, from 86 before the operat ion to 118 on the 3rd day after it ,  and to 130 after 3 months. Rise in 
respiratory rate was less marked.  

A different variant of the operat ion was appl ied in the case of the dog Bobik. After iaparo tomy,  two bran- 
ches of the sp!enic artery and one splenic vein were l igated.  The spleen was moved to a skin pouch in the  wall  
of the abdomen,  and the wound was closed in layers.  After a number of days ar ter ia l  pressure began slowly to 
rise, reaching a max imum of 194/13.2 mm after 2 months, i . e . ,  rather sooner than for the  dog Jack,  and then be= 
gan to fall.  During the first few days after the operat ion the pulse rate  rose from 93 to 118 beats per minute.  
The respiratory rate increased from 20 preoperat ional  to 28 after the operat ion.  

The respiratory rate reverted to the in i t ia l  frequency sooner than the pulse. Development  of hypertension 
proceeded in the same way in the other animals  as for the ones described above..  

DISCUSSION OF RESULTS 

We think we are justified in remarking that  one is not justified,  in the present state of knowledge,  in l imi t -  
ing secondary pathogenic factors of hypertensive disease only to renal  i schemia.  The published data,  as well  
as our findings that exper imenta l  hypertension may be produced as a result of i schemia  of the spleen, are evi- 
dence of the role played by other viscera,  l i ab le  to i schemia  and to anoxic metabol i sm,  in the pathogenesis of 
the disease. We have no information regarding the re la t ive  impor tance  of splenic i schemia ,  as compared  to 
that of other organs, in the pathogenesis of hypertensive disease. This question, and also that of the e lucida-  

t ion of the ac tual  physiologicaI  mechanism of deve lopment  of  hypertension in our exper iments  will  be the sub- 
jects  of our further research. 
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