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Investigation~ of  the regional ckca la t ion  have been directed, on the one hand, towards the further study of  the 
special features of the c~cula~on in the va f i a~  organs and determination of the degree to which the reactions of the 
ve~e~  of a particular organ participate in the general reactions of ~he cardiovascular system, and on the other hand, 
to the elucidation of the relationships of  the regional vascular reactions of  the various organs to each other [1-4 ,  
7-I0~ 12-16, 19, 20], 

We have made a simultaneous comparat ive investigatida of the reactions of the vessels of  the kidneys, liver, 
small intestine, and spleen, The object was to compare the course of  the pte~or reIlexe~ from the refle•  
of the cardiovascular system (the carotid sinus~) and the receptor zones of~rgans (stomach, ~mall intestine), and to 
study the special features of  the course of  the depressor reaction elicited by inflation of  the lungs. 

These features of the regional vascular reactions in normal animal.s were compared with the character of  their 
course in experimental hypertension, the development of which has been investigated by N, N. Gofer ,  M, I. Gurevieh, 
M, A. gondratovich, and L. P. Cherkasskii [4-~6, !1],  

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

The regional vascular reactions were stud~ed by tracing the changes in the blood flow in the test organs by 
thermoelectric method, using various modifications enahling the inflow of blood and its outflow from an orgau to be 
controlled and the blood flow within the org3n itself to be .measured dkect ly .  The tissue circulation was investigated 
by means of thermocouptes, insetted into the ths.~ues, one junction of which was warmed; the thermocouples were 
p.repazed as described in the litel"at~e [17, 18]. The blood flow in the majo: ves~el~ was investigated by means of 
Rein's electrodes or, in most cases, by means of m~.mocoup,es introduced into their lumen. Intravenous nembutal  
anesthesia was used (30-35 mg/:<g bo@ weight ) [3], 

The experiments were conducted on e5 animals, 8.5 ~ormal (.50 rabbit~ and I,5 dogs) ant] 30 with expegime~t~. 1 
hypertension (t.2 rabbi~ and 8 dogs with renal, and !0 rabbits , ~ a  reflexcgsni.c hy2ertenaion), The animals with 
experimental hypertension were investigated m.si41y in the early -~-  ...... p~r_.,~, of development o f  hypertem!on (].st-3rd 
mona% aRer the operafioh). 

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

Sfimulaticra of ~"s ~nachanic~r o.[ ~-e [:rs>~ir4~i ~ ,~ion of ths smaR intestl~,e b)' Paflation o[ an ~~ 
segment of ~k.e cr~sn~.. (~s. :.o . . . .  g9 mn~ .~. ~ . . . .  :ui:ply . . 

live,t, In tk~ )!4n%:~ ~ : .  :}.;i;%~ .)-r k,._ ~ :.:.5:5" ;;s:  ...... ., :~.:, . . . . .  7-:':~ :72 [:.::~:~::~, E:.57.: xi.'i- :. ~:'...c,~ of (,e 
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Fig.  1. Reg iona l  wlscu lar  reaa~ion3 of  the. in terna l  orgies; o f  the abdomina l  cavi~] to 

.interoccptive stimuli from the mechanicoteccptor~ of the stomach, a) Experiment on 
a dog (inflation of balloon with 400 ml of air); b) experimen~ on a rabbit (inflation of 

balloon by I00 ml of air). The thick vertical lines denote the beginning and end of 
stimulation. In cut a: the first thick vertical line denotes ~1~e beginning of insertic~n 

of the tube, 2nd line) beginning of inflation of the balloon in the stomach, 3td line) 

end of stimulation~ In cut b only the beginning of insertion of the tube and the end 

of  st imulation are marked, 

blood supply to the wal l  of  the p rox ima l  por t ion  of  the  smal l  in tes t ine  and to the l ive r  tissue (~ometImes  th~ blood 

f low in the l i ve r  was very  s l ight ly  r educed  a t  first). In the sp leen  a fa i l  in blood flow was often found,  presumably 

on accoun t  of  its func t ion  a~ a blood depot ,  T h e  Mood flow in  the kidney~ was substan~iall 7 unchanged~ but s o m e -  

t imes  it was very s l ighly increased  (Fig.  1). 

T h e  blood flow was also inves t iga ted  in large ve~seissuch as the superior me, ;enter ic  a r t e w ,  the portal  ve in ,  

the hepa t i c  artery and ve in ,  and also in various parts of  the walt  o f  'the sma t l  a n d  large  in tes t ine .  D ~ i n g  app l i ca t ion  

of  s t imul i  to the mechan i co recep to r s  of  the s tomach ,  the blood flow was  i n . e a s e d  onty in the  p rox ima l  por t ion of  

the sma l l  intest ine.  In the distal  port ion of  the smal l  in tes t ine  and in the tango, the bIeod flow was reduced.  The  

vascu la r  react ions  taking p ! aee  in d i f ferent  d i rect ions  in the d i f fe ren t  parts of  the intest ine ev iden t ly  c o m ~ e n ~ t e  

one another  to a eons iderable  d e ~ e e .  

It is c lea r  from Fig. 1 tha~. the increase  in the b!ood supply tO the Hver .was  b~ought a~out  m a i n l y  a~ a result  

o f  an increased blood fte,., a!ong ghe hepa t i c  arte~,/, The  blood ~ow aIcn,z n~e po:~:i  ve to  .,~:~ ~.~ . . . . . . . .  .. 

In the  hep~aie-vein  a reduc t ion  in the b leed  ~ - '  ef~en " "" -~ it r~ay be CC~::CiL:;2,~d ::"/~,: t?:e . . . . . .  

.in the l i ve r  w e r e  d i Ia ted .  

In eontr~s~ to the ~es~c;~ r . e ac t i c~  f~-em -:}~ viscera!  feceS:tot ~ ' , ~ "  the ~:~re~.:(;; - ~" .... 

ca ro t id  a ~ e r i ~  was no~ aCcom~,n t ed  b}" *:,, . a :~  . . . .  ~ . . . . .  ~ ..t,~ , .... 

" -I  ~ ~  in 02 . . . . . .  ~n ...... *: the" b lood fto,~:, in the m a ~  vesc~]:::  , ' N~ve~th . . . .  ~, a ~erie~ ~,,~.~, . . . ; .  , ~ a 'uam and in the c ~ g a ~  wa.~ lnc :eased , .  

p r e ~ u m a m y  on account  of  the  me::e~,~u" " " ~ "  ~rteriaI pr.~sure u~uatly observed in ~ e s e  cireum~tance~ (Fig,  2, aL 
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Fig, 2, Regional vascula~ reac~iom of khe internal organs of the abdomiaa{ cavity: in a 
dog during compre~[on of both common carotid a~teries (a) and during inflation of  t h e  
tespixat.or] p a s s a g ~ o f  the lungs to 200 mt ~,~ater for 30 see (bL The thick vertical lines 
mark the beginning and end of stimulation, 

During the depressor reaczion from the lungs an increase in the blood flow in the internal organs was observed, 
indicating dilatation of their Vesse!s. This was obs~rve~ most frequently in the small intestine and spleen (Fig. 2), 
The regional vascular changes described above diffet~ed-m degree from one experiment to another, although their 
trend was the same in most normat animats (in 45 or 50 rabbits and 15 dogs). 

In the animals with experimental hypertension the course of the regional vascular reactions differed in charac- 
ter from that in ~ e  norms1 animals. First!y, attenrion was directed to the tendency of  the renal vessels, observed 
in our previous investigations, to respond by spasm to presser stimuli regardless of  which interocept[ve zone - the 
carotid sinus or the visceral zones - was stimulated. When the renal vessels were constricted, the regidnal vascular 
reactions to reflex stimulation of  the stomach and small intestine were sometimes close to normal, When, however, 
no spasm of  the renal vessels appeared, the blood flow in the itver tkssue fell in response to stimulation, The blood 
flow in the hepatic artery fell; an increased outflow along the hepatic vein was frequently observed. The blood flow 
in the wall of  the int~t ine rema~med almost normal for a long ~irne, but in some experiments it was observed to be 
lowered instead of raised. The results of an investigation of animals with experiments1 renal  hypertension are shown 
in Fig. 3. When the blood flow in the cortex of tim kidney was reduced during s~imulation of the meehanicorecep~ors 
of  the stomach, the ~eaction in the small imest[ne and liver was close to no~mal (see Fig. 8, a), wherea~ in the ~ 
sence of  a dac~ase ' in  the hepat ic  blood P~ow a dec~:ase was observed in the btccd flow in both the liver tissue and 
the small intestine in re~ponse to the same s~im,JLation (Fig. 3, b). 

tn a rabbit ~4th reftex0gez~Ac hyperte~'~ion (3 weeks.~fter the operation) and ex~emely  high =ise of  a=~e~ia] 
p~e~ure (by 70-80 turn) w ~  o~e~ved in response to stimulation of the. meehanico~ecep~or~ of  f::e stomach~ This wa~ 
not observed [~ the anlmsis with ran~l hypertep_~ion, in which change~ ~ua! iy  develo?~d g~adualty, and sometimes 
in normal ~n!m~1~, I:; :Ns ex:7.~riment i~e presser reaction was combined with a m; :hed  eimn!taneous fall in the 

concluded, f~cm ~hese i~:~5n~.~: t h ~  d,:e d~'L':.a:nce~ '~n ~!~e degr.:~e of ia <Z'emen~ of ~he ve~e! :  of differea~ re;.~ons, 
e~p:c~"~17 ~ e  Md~e:ys a:';d ! l ; e r ,  i n , h e  ~e~.e::~n de;;::,,:d or~ :?re ch~z~c,'e:: o f t h e  d~.anges ~n ~he func~ion~[ :ta~e of 
the central conzrol of the cke~:L::d.om 
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Fig. 3. Co~se of the regionai VascuLar- reac}ic~.~ of [he intO:real organs to interceptive 
stimulation in experimental hyper~ensio n. a, b) Dtaqng stimulation of the mech~ns 

�9 receptors of the s.~omach in a dog with experimentM renal hypertensioni c) d~aring 
stimulation of the mechan~corecep~ors of dne stomach in a ra bbit with refiexogenic 
hypertension. The thick ve~icai tine~ mark the �9 and end of stimulation, 

The pre~cr reaction from the mech~nicorecepw~rs of the ca~otic simse~ in hypertension is associated with ~pasm 
of the rena! vessels, as reported in err. previous comm~Jnications, akhou.gh no sign~flc~m changes in the, blood flow 
in the intea~,al o:g~n* compared with ~o~m~l co~Jid be ob, erved;.  During ,&e ~ev~,oo~a T . . . . . .  react.~o: ~,. from the lungs in 
animal, :with hy-[~e:~e~,~c.n, ~ in ?.~:m,~l ~.nRnMs, a tendency w-a~ observed f~r dlc blood velvets of C~e i n t e m a l o ~  
to dilate, a. f,~,@v.~rc, mo~t ...... ,~ :~ec,.'~ in ~ma}~ intestine and spleen. It ~no~d be I~o,~ed ~hat the blood ~res~u:e, of 

S.U M M A .~ Y 

~e<~ ]lght on the peculiarity of ~ . . . . . . . . . . .  v . . . .  reNexes stud~ed~ 
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As distinct from normal animals, in the an,imah with experimemal hypertension, vasoconstrictor reactions 
developed in internal orgam (particularly in the kidneys and liver) in response to reflex influences from the receptor 
Z o l 3 e s .  
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