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Moderate hypothermia (body temperature 32 ~ in rabbits caused increased lability and reflex excita- 
bility of the central mechanisms of the shaking and flexor reflexes. At a body temperature of 25 ~ excita- 
bility and lability of the central mechanisms of the shaking reflex and excitability of the flexor reflex were 
reduced. The lability of the flexor reflex showed no consistent change. 

In this investigation the effect  of different depths of hypothermia (32 and 25~ produced by application 
of rubber ice bags to the animals,  was studied on the course of summation p rocesses  in the central  appara-  
tuses of the shaking reflex of the ear  and flexor reflex of the rabbi t ' s  hind limb. 

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

The rectal  t empera ture  was measured  by a TSM-2 e l ec t ro the rmomete r  at a depth of 6-7 cm. Summa- 
tion of subthreshold excitation was obtained by application of rhythmic stimuli (5-500/sec)  f rom an ISE-1 
s t imulator  through a Bourguignon shunt to the skin of the lateral  border  of the upper third of the concha 
auriculae when studying the shaking reflex and to the plantar  skin of the hind limb when studying the flexor 
reflex. Thresholds of reflex excitabili ty for single and repetit ive st imulation were determined. At the 
optimal frequency (with the lowest threshold of reflex excitability), the latent period of the reflex response 
evoked by the sum of the subthreshold stimuli was recorded;  summation time was judged from the magni-  
tude of the latent period. Changes in latent period were produced by an RRM-59 ref lexometer  and recorded  
on a kymograph.  

Lapique's  summation constant (z), reflecting the rate of extinction of local subthreshold excitation in 
the interval between stimulating pulses,  was also calculated. 

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

Under moderate ly  hypothermic conditions (32 ~ a significant decrease  was observed in the thresholds 
of reflex excitability for both single and repetitive stimulation in the case of both reflexes,  and at the same 
time the difference between the single threshold and the thresholds of repetit ive stimulation (amplitude or  
width of summation) was also reduced. 

The optimal frequency of stimulation, which was 20-30 /sec  for  both reflexes before hypothermia,  
shifted toward higher frequencies (60-100 /sec )  af ter  lowerIng of the body tempera ture  to 32 ~ (Table 1). 

On recovery  of the initial body tempera ture  the thresholds of reflex excitabili ty and optimal frequen- 
cies of st imulation came close to the corresponding values before hypothermia.  The summation time for 
the optimal frequency during moderate  hypothermia showed a significant decrease  for both reflexes (P 
= 0.001; Table 2). 

The summation constant z at the optimal frequency of st imulation changed var ious ly  under hypother-  
mic conditions (32~ it decreased significantly and then returned almost  to its initial values during recovery .  
The significance of these changes was confirmed by stat is t ical  analysis  (Table 2). 
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TABLE 1. Effect  of Modera te  H y p o t h e r m i a o n  Ref lex Exc i t ab i l i t y  (M • and D i s t r i b u t i o n  of Opt imal  F r e -  

quenc i e s  

Reflex and n u m b e r  of 
e x p e r i m e n t  

Shaking 25 e x p e r i m e n t s  

F l e x o r  20 e x p e r i m e n t s  

Body temperature 

Mean value of t h r e s h -  

olds (in V) 

for  s ing le  for  op t imal  
f r equency  

3.3 •  

1.3 • 0.35 

Opt imal  f r e q u e n c i e s  (per sec 
ond) of those used  

Initial, 3%38 ~ 
Dur ing  h y p o t h e r m i a ,  

32 ~ 
In pe r iod  of r e c o v e r y ,  

37-38 ~ 
In i t ia l ,  37-38 ~ 
Dur ing  h y p o t h e r m i a ,  

32 ~ 
In pe r iod  of r e c o v e r y ,  

37-38 ~ 

s t i m u l i  

8.5 ii.75 

5.2 • 

8.2 +1.85 

71.i +16.3 

42.0 • 

67.5 • 

3.3 • 0.70 

37.5 • 
19.3 i 4 . 8  

36.2 ~8.9 

20 

13 

0 

12 

11 

0 

10 

n u m b e r  of e x p e r i m e n t s  
30 60 100 

0 
14 

0 

0 
10 

0 

TABLE 2. Changes in Summation Constant and Summation Time at 

Optimal Frequency under Influence of Moderate Hypothermia (M • m) 

Mean value of constant [ Mean values of summation time 
Reflex body temperature 

3 7  - -  3 8  ~ 3 2  ~ 3 7  - -  3 8  ~ 3 7  - -  3 8  ~ 3 2  ~ 3 7  - -  3 8  ~ 

Shaking 

Flexor 

0,074- 0,01 

0,06-+0,01 

0,03-+ 0,01 

0,02_+0,005 

0,06-+ 0,01 

0,054- 0,01 

0,37-+ 0,09 

0,924- 0,24 

0,22-_ 0.06 

0,364- 0,09 

0,364- 0,09 

0,87-+0,26 

TABLE 3. Effec t  of H y p o t h e r m i a  (25 ~ on Reflex Exc i t ab i l i t y  (M = m) and D i s t r i bu t i on  of Opt imal  F r e -  
que n c ie s 

Reflex and n u m b e r  of 
e x p e r i m e n t  

Shaking 25 e x p e r i m e n t s  

Flexor 20 experiments 

Body t e m p e r a t u r e  

Initial, 37-38 ~ 

During hypothermia, 
25 ~ 

In period of recovery, 

37-38 ~ 

Initial, 37-38 ~ 

During hypothermia, 
25 ~ 

In period of recovery, 

37-38 ~ 

Mean value of t h r e s h -  
olds (in V) 

for  single for  op t imal  
s t i m u l i  

13.1 • 3.4 

28.1 • 6.7 

12.8 • 3.2 

frequency 

5.7 21.6 

13.8 • 

5.4 • 

21.7 •  
45.9 i11.2  

22.4 i5 .4  

Optimal frequencies (per sec- 

ond) Of those used 

number of experiments 

l~176176176 0 

58.5 • 11.3 

89.2 • 18.5 

63.5 • 13.5 

i0 

12 

3 

12 

..... 20 

6 

5 

7 

6 

17 

6 

At a temperature of 25 ~ the thresholds of single and repetitive stimulation of both reflexes increased 
considerably, and the amplitude of summation also increased (P < 0.001; Table 3). 

The decrease in excitability of the central mechanisms of these reflexes was accompanied by lower- 

ing of the optimal stimulation frequencies, although for the shaking reflex this decrease was not statistical- 

ly significant (P > 0.05). After reheating, excitability and the optimal frequencies returned close to their 
initial value (Table 3). 
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TABLE 4. Changes in Summation Constant and Summation Time 
under Influence of Hypothermia (25~ M • m 

Mean values of constant I Mean values of summation time 

Reflex 
37 - -38  ~ 25  ~ 25  ~ 37 - -38  ~ 

Shaking 

Flexor 

0,06-+0,01 

0,09• 0,02 

0,04• 0,01 

0,12• 0,03 

body temperature 
37 - -38  ~ 37 - -38  ~ 

0,057• 0,36_+0,09 

0,09• 0,56• 

0,76• 0,17 

1,31 • 0,39 

0,40• 

0,56• 

Changes  in the s u m m a t i o n  t i m e  of  both  r e f l e x e s  u n d e r  h y p o t h e r m i c  cond i t ions  (25 ~ and dur ing  r e -  
c o v e r y  w e r e  c o n s i s t e n t :  a s i g n i f i c a n t  i n c r e a s e  in s u m m a t i o n  t i m e  took p l a c e  du r ing  coo l ing  wi th  a d e c r e a s e  
a l m o s t  to i t s  o r i g i n a l  va lue  a f t e r  r e h e a t i n g  (Table  4). 

The changes  in the s u m m a t i o n  cons t an t  of the i n v e s t i g a t e d  r e f l e x e s  du r ing  h y p o t h e r m i a  of 25 ~ we re  
v a r i a b l e  in d i r e c t i o n  and not  s t a t i s t i c a l l y  s i gn i f i can t :  fo r  the  s h a k i n g  r e f l e x  z r e m a i n e d  low, but  fo r  the 
f l e x o r  r e f l e x  i t  was  i n c r e a s e d  c o m p a r e d  wi th  i t s  i n i t i a l  va lue .  A f t e r  r e h e a t i n g  a l m o s t  to the o r i g i n a l  t e m -  
p e r a t u r e ,  the v a l u e s  of  the s u m m a t i o n  c o n s t a n t  r e t u r n e d  a l m o s t  to t h e i r  i n i t i a l  l eve l  (P > 0.2) (Table  4). 
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