
PHYSIOLOGY 

THE BLOOD SUPPL'r  Oi: THE BRAIN DURING REFLEX R E A C T I O N S  

Second Report 

THE BLOOD S U P P L T  OF THE BRAIN DURING I N T E R O C E P T I V E  I R R I T A T I O N  

OF THE SMALL I N T E S T I N E  IN THE PRESENCE OF H T P E R C A P N I &  

A.  M.  B l l n o v a  

From the Laboratory of xhe Physiology and Pathology of  Respiration and Blood CArculatimt 
( C h i e f -  Prof. M. E. Mar~hak) of the Institute of/~ormal and Pathological Phydology} 

( ITaec t~r -  Prof. V. I~ Chernigov~kyo Active Member of the Academy of Medica l  Sciences of  the USSR) 
o! the Academy of Medical  Sciences of  the USSi~ Moscow 

(Received November 12, 1955. P ~ . n t e d  by V. N. C h e ~ o ~ k y ,  Acflve Membe~ of  th~ 
6curie.my of Medical Scloncut of the I.I~SR) 

In the preceding report i t  was shown that with irritation of  the fnteroce.ptors of  the small  i n ~ t i n e  in u~ne 
case~ there occurs an increase, and in others a decrease, in the blood supply of  the brain. On the basis of  an 
a~tly~h of synchronous change~ in the volumetric rate of blood flow and in arterial pressure, the supposition 
was advanced that the nature of  the reaction of  the vesseh of  the brain dining interocepttve irritation on the 
whole depends on the ini t ial  tonus of  these ves~eh prior to irritation. For the purpose of verifying exper imen ta l~  
this hypothesis in the plesent work re..~eazch was done on the blood supply of the brain duflr.g intexocepdve i r r i ta-  
tion in the presence of  hype i~pnin .  

As the data in the l i tera tme affirm, the pressure of CO z in the blood exerts a considerable lnflxw.ncr oa  
l~e state of  t~nm of  the brain vessels. In a ~tng~ experiment the press~e of CC~ in the blood of  dtfferP~t 
anima~ may vary considerably, depending upon the e~tent o~narcosis, operative procedure~ and the charactez 
of cespLra flon. 

I t  has been established by a ~e~le~t of  examinations (for a survey of the i/teratv~e see the a~dcle by 
Bouckacrt and Jordan [5]) that, when the p r e ~ r e o f  CO z in the blood is increased, as a resuh of  ~ dizect, pe f l -  
phera le f fec tdCO z on the ve~el  walls there occurs dilation of  the Vessels and an increase In the supply of  blood 
to the brain, while, when the pressure of CO z in the bloodfa]Is off, there occurs a consuicflou of  the v e t c h  and 
a decrease in the brain's blood supply. In contrast to o t h ~  vasculas ~ r eg io~  a central  vasocoastrlcting effect  of  
CO l is not manifested on the vessels of  rite brain. 

The threshold of  the dilating effect of  CO z for the vesaeis of the brain p~oved to be v e ~  low. These v e ~  
seis are dilated a t  that level  of CO z in the insj~irated air a t  wtdch netthe~ the respiratory m r  the vasomotor cente~ 
reactt [6, 9, 10 e t  ~tl]. 

Some re~e~ch was devoted ~o a study of a~ terial/~essure reactions during interocepfive irritation in the 
p~e..~.nce of ~hort-term hype~capnia. E. Sh. Airaperyant~ [1]. V. N. Zvorykin [2] and T. Vo Popova [4] observed 
d ~ ing  v:eak hypercapnia{5-7%COl in the mixture) an intensificat/on of the reacl~on only in du>se cases in which 
� 9  wa~ a ~st tnct  zeaction of ~e~piration and blood pressure ia  response to inspiration of mixm~e~ ool~t~inin$ 
CO~. Strong hypercapnia (10~, and higher) is accompanied by a two-phase change in the a~te~ial presstt[e r eac -  
tion during irritation of  the lnteroceptors: in the ini t ia l  stages an Increase was observed and in the sutr~queat 
stages a dep le t ion  ~ distortion of the zeacflon. The~e Is no data in the llte~atme on the change in the blood 
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suppl] of tho b~atn during Inmrocel~tive l~ttadon In the presenc-, of hypercalmta. 

EXPERIMENTAL METHODg 

Ex~dmenta w ~  conducted on 1~ adult dog~ unde~ mo~hlne-urethane aarco~ 
lu accordance wl~h our project we employed low concentrations of CO s In ~he lnspir#ted air, under the 

influence of which the.re appeared a distinct increase in the blood supply of the brain and negligible changes 
In respiration and arterial pressure. For Inspiration of the mixtures Douglas bags were used with respiratar] 
�9 alves In a T-pipe inserted In the t~achea. Inhalation of the mixture continued for 10-1S mlnut~b 

! 

Fig. L Photokymogram of the experiment of September 17, 1954. 
a) Reaction to irritation of the interoceptors during breathing of  tlm air 
of  the room; b) : eac ton  to irritation of the intemceptors 14 minutes 
after cessation of Inhalation of  a mixture containing 7.1% ~ From 
above down: respiratory movements, volumetric rate of bIood flow in 
the meninges, " . e d a l  pressure, time scale. Vertical Lines: the begin- 
Ing and end of irritation. Double vertical 11nes: Interruption o l  rec.~d- 
lng. Broken linas: level of the clmtacterlstics being recorded prior w. 
the beginning of  L~tatioa. 

Irritation of  the |meroceptors was effected by Inflating a section of  the small intestine with air under a 
pressure of 80 mm of mercury. This stimulation was performed 2-3 Kmes until a stable reaction was obtained 
while the animal breathed the air of the room, once during inhalation of the CO z mixture and several times in 
the course of 1-2 hours after the animal reverted back to .breathing the air of  the zoom. The inte~als bet"ween 
irritations amounted to not less than 15 minutes. In order to judge the blood supply of the brain we recorded 
the vol~ne~Ic  tale of blood flow in the meninges by the t~ermoelec~ic method using a flat thermoelectrodr 

The arterial pressure ~ ~ femoral artery was recorded with a mercury manometer and respirawry move- 
m~au with a pneumograph. AII the Indicated characteristics were recorded syncl~onously oa a photolojznograph. 

EXPERIMENTAL RESULTS 

Dutlng J ~ a ~ f l o n  of the m l x ~ e z  of air containlng.4.So'/.6~ CO~ there was observed a ~ a l l  Inc :ea~  in 
the amplhude,an alternating Increase and decrease in the frequency o f  respiratory movements and negligible 
changes In the level of  the arterial pressure, whlch increased as well as decreased wlflfln the Iimlts of  5 to 8 
mm on a mercury column. At the same tIme the blood supply of *~"~e brain increased after 4-8 seconds and 
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