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Exper imen t s  on dogs showed that  if the body t e m p e r a t u r e  is lowered f r o m  36 to 24~ the volume 
blood flow of the spleen fal ls  f rom 53.9 �9 1.94 to 17.9 �9 0.84 m l / 1 0 0  g /min  and the a r t e r iovenous  
di f ference  for  oxyhemoglobin fal ls  f rom 19.5 • 0.58 to 3.3 • 0~ Deep hypothermia  comple te ly  
inhibited the abil i ty of the spleen to ex t rac t  e ry th rocy te s  with low r e s i s t a n c e  f rom the blood 
s t r e a m .  Lowering the body t e m p e r a t u r e  f r o m  36 to 30~ was accompanied  by a dec r ea se  in a r e a  
of the spleen to 92.6 • 2.6%, and subsequent  cooling led to the accumulat ion of blood in the pulp,  
so that  the a r e a  of the organ  inc rea sed  to 108.7• 4.82%. 
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Splenic function as re f lec ted  in i t s  abi l i ty to f r agment  e ry th rocy te s  and i ts  depot function were  studied 
during c r a n i o c e r e b r a l  hypothermia .  

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 38 dogs of both sexes  weighing 8-16 kg. The an imals  were  p r e m e d i -  
cared with t r imeper id ine  and anes thes ia  was induced with thiopental  sodium and mainta ined with endotracheal  
e ther  and a i r .  Local  cooling of the b ra in  was c a r r i e d  out in the c o m m e r c i a l l y  produced "Te rmokho lod-2F"  
hypothermia  appara tus .  

During cooling f r o m  36 to 24~ at  in te rva l s  of 2~ blood was taken f r o m  the splenic a r t e r y  and vein and 
f r o m  the pulp of the spleen and the chemica l  s tabi l i ty  of the e ry th rocy t e s  was studied by the oxygen e r y t h r o -  
g r a m  method [4] and the a r t e r iovenus  di f ference for  oxyhemoglobin was de te rmined .  The volume veloci ty  of 
the blood flow in the spleen was m e a s u r e d  po la rograph ica l ly  [9] and the a r e a  of the organ p lan imet r i ca l ly  [11]. 
T h e  degree  of fil l ing of the spleen with blood and the tone of i ts  ve s se l s  were  judged f rom the cor responding  
rheographic  indices [10]. The r e su l t s  were  subjected to b iome t r i c  ana lys i s  on the Minsk-32 computer .  

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

The expe r imen t s  showed that  c r a n i o c e r e b r a l  hypo thermia  apprec iab ly  reduces  the local  blood flow through 
the spleen and that the g r ea t e s t  changes take p lace  a f t e r  cooling to 34-32~ (Table 1). 

The a r t e r iovenous  di f ference f o r  oxyhemoglobin in blood flowing into and out of the spleen dec rea sed  with 
a fal l  in t e m p e r a t u r e  f r o m  36 to 24~ f rom 19.5-0.58 to 3.3-0.23%, chiefly on account of a r t e r i a l i za t ion  of the 
venous blood. 

The r e su l t s  indicate depress ion  of the act ivi ty of the spleen during local  c e r e b r a l  hypothermia .  These  
changes a r e  in full a g r e e m e n t  with the r e sponse  of o ther  functional s y s t e m s  of the body to cold. However ,  the 
vi tal  act ivi ty  of the spleen was d e p r e s s e d  m o r e  rapidly .  Even under  n o r m o t h e r m i c  conditions the spleen has  a 
lower  metabol ic  r a t e  than o ther  o rgans  [11], and fo r  that  r e a son  in the ea r ly  s tages  of hypo thermia  m e t a b o l i s m  
in the spleen is inhibited. 

The lowering of the g e n e r a l  level  of act ivi ty in the spleen was re f l ec ted  in i t s  abil i ty to r e m o v e  red  cel ls  
dest ined for  hemolys i s  and f ragmenta t ion  f r o m  the blood s t r e a m .  Under n o r m o t h e r m i c  conditions the blood 
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TABLE 1. Changes in Local  Blood Flow 
through Spleen during Cran ioce r eb ra l  Hy-  
p o t h e r m i a  (M + m) 

Body temperature Local splenic blood flow 
(in *C) (in ml/100 g/rain) 

Initial 
34 
32 
30 
28 
26 
24 

53,9- + 1,94 
42,7-+ 4,7 
31,1-+ 1,34 
27,2-+ 1,49 
22,7• 
20,2---+0,90 
17,9-+0,84 

P~0,01 
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Fig. 1. Changes in chemica l  r e s i s t a n c e  of 
red  cel ls  in blood f r o m  the splenic a r t e r y ,  
pulp, and vein during c r a n i o c e r e b r a l  hypo-  
t he rmia .  Unshaded segments)  red  cel ls  
with i n c r e a s e d  r e s i s t ance ;  b lack segments)  
with reduced  res i s t ance ,  shaded) with av-  
e rage  r e s i s t a n c e  (in %). 

flowing f r o m  the spleen contains m o r e  r e s i s t an t  red  cel ls  compared  with blood enter ing the organ.  During 
cooling to 30-32~ the abil i ty of the red  cel ls  to r e s i s t  hemolyt ic  t r ea tmen t  was reduced a f t e r  pas sage  of the 
blood through the spleen.  Between 28 and 24~ any effect  of the spleen on the quali tat ive composi t ion of the r ed  
blood cel ls  ceased ,  and the i r  chemica l  r e s i s t a n c e  became  identical  in the splenic a r t e r y  and vein and in the 
pulp (Fig. 1). At this t e m p e r a t u r e  mos t  of the c i rcula t ing  red  cel ls  belonged to the group with reduced r e s i s -  
tance,  the total  number  of which in 1 ml  blood was 1.5 t imes  g r e a t e r  than no rma l ly  [8, 9]. Under n o r m o t h e r m i c  
conditions such changes in the s ta te  of the e ry th ron  take place a f t e r  sp lenec tomy [5]. Deep local c e r e b r a l  hypo-  
t h e r m i a  comple te ly  supp re s sed  the se lec t ive  power  of the organ,  while leaving i ts  morphologica l  integri ty in- 
tact ,  thus s imulat ing a "functional sp lenec tomy,"  which d i sappeared  as soon as the action of the cold ceased  
with r e s to ra t i on  of the init ial  t e m p e r a t u r e .  

The level  of the depot function of the spleen during local b ra in  cooling did not co r respond  to the s tate  of 
its o ther  functional p rope r t i e s .  During mode ra t e ly  s eve re  and ave rage  hypo the rmia  depress ion  of the genera l  
act ivi ty  of the spleen took p lace  s imul taneous ly  with the dec rease  in i ts  s to rage  capacity.  However ,  cooling 
f rom 30 to 24~ led to the accumulat ion of blood in the s inuses  of the spleen (Fig. 2), so that in the whole s e r i e s  
of expe r imen t s  the a r e a  of the organ becam e  30% g r e a t e r  than init ially.  This d i sagrees  with data in the l i t e r a -  
tu re  [1-3, 7, 8], according  to which the body of the spleen responds to a fall  of body t e m p e r a t u r e  by the d ischarge  
of blood. However ,  in all  the invest igat ions  cited the act ivi ty of the spleen was studied e i ther  during i so la ted  
cooling of the organ [7, 8] o r  in nonpharmacologica l  hypo thermia  [1, 2 ]  or  during genera l  cooling of the body [3]. 

It has now been es tabl i shed that the re  a r e  d i f ferences  in pr inc ip le  between the m e c h a n i s m s  of develop-  
ment  of c r a n i o c e r e b r a l  and genera l  hypothermia .  In genera l  hypo thermia  cold re ta ins  i ts  role  as a s t r e s s  
s t imulus  for  a long t ime ,  and as such it causes  emptying of the spleen.  In local  c e r e b r a l  hypothermia ,  some 
s t ra in  on the functions is  found only on cooling to a t e m p e r a t u r e  of 34:-32~ and it  is  only within this range of 
t e m p e r a t u r e s  that  the spleen cont rac ts  in the o rgan i sm undergoing c r a n i o c e r e b r a l  hypothermia .  
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Fig. 2. Changes in a rea  of spleen and its blood volume in 
c ran ioce reb ra l  hypothermia.  Abscissa:  body t empera tu re  
(in ~ ordinate:  I) rheographic  index (in ~),  cha rac t e r i z -  
ing degree  of filling with blood, II) a rea  of spleen (in %). 
Black columns r ep re sen t  a rea  of spleen; unshaded columns 
show rheographic  index. 

The inc rease  in the depot capaci ty of the spleen during deep hypothermia  is  accompanied by the appear -  
ance of a blood p r e s s u r e  gradient  in the por ta l  sys tem of the circulat ion.  With lowering of the body t empera -  
ture  f rom 36 to 32~ constr ic t ion of the splenic vesse l s  is observed.  The rheographic  index, ref lect ing thei r  
tone, r i s e s  f rom 35.9 + 0.91 to 39.6 �9 1.52%, i .e . ,  by 10% over  normal .  The rheogram of the l iver  shows changes 
in the same direction.  The index ref lect ing the state of the hepatic vesse l s  var ies  f rom 27.3 • 2.2 to 28.9 + 
2 .7~ Starting f rom 30~ the tone of the muscle  walls in the spleen re laxes ,  the anacrot ic  phase of the pulse 
wave is shortened,  the rheographic  index fal ls ,  so that at 24~ i t  is 50% of i ts initial  level ,  whereas  in the l iver  
vasoconst r ic t ion is intensified and the index of tone of the vesse l s  becomes 27% above normal .  Construction of 
the hepatic vesse l s ,  a r i s ing  s imultaneously with dilatation in the spleen, leads to a pass ive  inflow of blood into 
the pulp and enables the depot capacity of the organ to be p r e s e r v e d  despite complete inhibition of cer ta in  other  
functions of the spleen. 
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