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The bIood supply of the b ra in  was studied in c r a n i o c e r e b r a l  hypothermia .  At the beginning of cooling 
the blood supply is unchanged or sl ightly reduced.  At a r ec t a l  t e m p e r a t u r e  of 33-31 ~ {brain t e m p e r a t u r e  
30.1-27.1 ~ the blood supply is reduced  by 40-50%. In deep hypothermia  the blood supply is reduced  by 65- 
70% below its initial  level .  

Reheat ing r e s t o r e s  the normal  blood supply to the brain.  

The b ra in  t e m p e r a t u r e  modif ies  its blood supply, but data on this m a t t e r  a r e  conflicting [2, 5]. 

The introduction of c r a n i o c e r e b r a i  hypothermia  into cl inical  p rac t i ce  has  necess i t a ted  a m o r e  c o m -  
plete study of the dynamics  of changes in the blood supply to the b ra in  during this method of cooling. 

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

Exper imen t s  were  c a r r i e d  out on 14 mongre l  dogs weighing 5-13 kg. Anes thes ia  was produced by 
int ravenous injection of a 5-7.5% solution of hexobarbi ta l  and main ta ined  with ether  and oxygen. Cran io -  
c e r e b r a l  hypothermia  was produced in the an imals  [3, 4] to a r e c t a l  t e m p e r a t u r e  of 28-27 ~ (brain  t e m p e r a -  
tu re  22.4-20.9~ and rehea t ing  produced by r e f l e c t o r s  to a t e m p e r a t u r e  of 33 ~ (brain  t e m p e r a t u r e  30,1~ 
Fur the r  r e c o v e r y  of the body t e m p e r a t u r e  took place without act ive  heating of the animal.  The  blood supply 
was studied by rheography.  The rheoencepha logram (REG) was r e c o r d e d  by means  of needle e lec t rodes  
fixed into the frontal  and occipi tal  bones.  
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Fig~ 1. REG in di f ferent  s tages  
of c r a n i o e e r e b r a i  hypothermia .  

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

In n o r m o t h e r m i a  ( rec ta l  t e m p e r a t u r e  38-37% bra in  t e m p e r a -  
tu re  38-36.5 ~ the REG shows the following cha rac t e r i s t i c s :  the 
anacrot ic  par t  r i s e s  s teeply,  the apex as a ru le  is pointed, the 
ca tocro t ic  par t  is sloping. The inc i sura  usual ly l i es  in the middle  
pa r t  of the ca tacro t ic  phase  of the REG. The c i rcu la t ion  t ime  of the 
dogs under  these  conditions ave raged  4.8 :~ 0.3 sec.  

The beginning of cooling in m o s t  expe r imen t s  was accompanied  
by a sl ight d e c r e a s e  in ampli tude of the REG. When the t e m p e r a t u r e  
was lowered  by 1-2 ~ (bra in  t e m p e r a t u r e  36.7-33.5 ~ ) it was reduced  
by 10-15% of the initial  amplitude.  Often the ampli tude at the begin-  
ning of cooling r ema ined  the s a m e  as in no rmothe rmia .  The REG 
showed no m a j o r  changes.  The c i rcula t ion t ime  was only sl ightly 
a l tered ,  and its mean  value was 5.3-0.4 sec.  Fur the r  deepening 
of the hypo thermia  to 35-34 ~ (bra in  t e m p e r a t u r e  33.5-31.9 ~ as  a 
ru le  did not change the ampli tude or  reduced  it only s l igt l t ly .  
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Fig. 2. Dynamics  of changes in ampl i -  
tude of REG, a r t e r i a l  p r e s s u r e ,  and 
c i rcu la t ion  t ime  during hypothermia  
(exper iment  No. 655, June 14, 1968). 
1) Ampli tude of REG; 2) a r t e r i a l  p r e s -  
sure;  3) c i rcu la t ion  t ime  of blood. 

Cooling the an imals  to 33-31 ~ (brain  t e m p e r a t u r e  30ol-27.1 ~ ) 
was accompanied  by a m a r k e d  d e c r e a s e  in ampli tude of the 
rheographic  w a v e - t o  40-50% of its initial  value.  This  change 
in ampli tude of the REG indicates  a d e c r e a s e  in blood sup-  
ply to the brain .  The c i rcu la t ion  t ime  was 10 * 0.8 see,  i .e. ,  
the veloci ty  of the blood flow was only half i ts  init ial  value.  
The apex of the REG became  m o r e  rounded, the ea tae ro t i c  
and anaerot ic  pa r t s  we re  m o r e  sloping, the m a j o r  changes  
affecting the ca tac ro t i c  phase,  while the inc i su ra  in m o s t  
expe r imen t s  had d isappeared .  

The m o s t  s ignif icant  changes in the REG were  obse rved  
during cooling to 30-27 ~ (brain  t e m p e r a t u r e  25.6-20.9~ At 
this level  of hypothermia  the ampli tude of the REG was r e -  
duced by 65-70~c compared  with initially. Start ing with a 
body t e m p e r a t u r e  of 30 ~ (bra in  t e m p e r a t u r e  25.6~ the a m p l i -  
tude of the REG became  s tabi l ized and  was unchanged during 
fu r the r  cooling, i .e. ,  the blood supply to the b ra in  r ema in ed  
at  a s teady level .  However ,  the veloci ty  of the blood flow 
still continued to fall until the end of cooling, when the cir- 

culation time was 23.8 • 3.3 sec. The incisura of the REG at 

this level  of hypo thermia  became  obl i tera ted,  and the apex b e c a m e  m o r e  rounded,  although no sign of a 
plateau appea red  (Fig. 1). Once that it had been es tabl i shed that the blood supply and the velociW of blood 
flow in the v e s s e l s  of the bra in  d e c r e a s e d  r e g u l a r l y  during deepening of hypothermia ,  an a t t empt  was made  
to es tab l i sh  the cause  of this phenomenon. During the per iod of e levat ion of the a r t e r i a l  p r e s s u r e ,  which 
took p lace  in the initial per iod of cooling, the blood supply to the b ra in  diminished (Fig. 2). At other  levels  
of hypothermia  no d i rec t  re la t ionsh ip  could be found between the a r t e r i a l  p r e s s u r e ,  the volume of blood in 
the brain,  and the veloci ty  of the blood flow. At the end of cooling, when the a r t e r i a l  p r e s s u r e  was lowered 
and the veloci ty  of blood flow dec reased ,  the blood supply to the b r a in  r ema ined  at a s teady l eve l .  

Compar i son  of the changes in the volume of blood in the c e r e b r a l  v e s s e l s  and the ve loc i ty  of i ts  c i r c u -  
lat ion with changes in a r t e r i a l  p r e s s u r e  r evea led  no d i rec t  re la t ionsh ip  between these  hemodyuamic  p a r a -  
m e t e r s ,  although at  t imes  they follow a para l l e l  course .  Beyond a ce r t a in  depth of hypothermia ,  it appea r s  
that the predominant  fac tor  reducing the blood supply to the b ra in  and the veloci ty  of the blood flow in its 
v e s s e l s  is a change in va scu l a r  tone. 

The beginning of heating causes  a sharp  i nc r ea se  in ampli tude of the REG. This  i n c r e a s e  is of shor t  
durat ion and is followed by a dec rea se .  Under these  conditions,  the ampli tude of the REG r e m a i n s  the s a m e  as  
at the end of hypo thermia  until the t e m p e r a t u r e  has r i s e n  by 3-4 ~ ( rec ta l  t e m p e r a t u r e  30-31 ~ b r a in  t e m p e r a -  
ture  25.6-27.1~). At the end of heating the ampli tude r i s e s , b u t  as a ru le  it s t i l l  r e m a i n s  below the initial  
level .  Heating r e s t o r e s  the no rma l  c i rcu la t ion  velocity.  The  technique of energe t ic  heating to 33 ~ (brain  
t e m p e r a t u r e  30.1 ~ used in this invest igat ion r e su l t s  in a compara t ive ly  rapid  i nc rea se  in the c i rcu la t ion  
veloci ty  of the blood. However ,  i ts  value is a lways lower during heating than at the same  t e m p e r a t u r e  dur -  
ing cooling. 
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