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H e a t  T o l e r a n c e  in A l l o x a n  D i a b e t e s  

Dur ing  the  pas t  t w e n t y - f i v e  years  m a n y  papers  deal ing 
wi th  t he  re la t ionsh ip  be tween  blood sugar  levels  and  
b o d y  t empe ra tu r e s ,  as well  as t he  inf luence of d iabe tes  
and  insul in  on b o d y  t e m p e r a t u r e  h a v e  been  wr i t t en .  The  
r a t h e r  ex t ens ive  l i t e ra tu re  concern ing  these  subjec ts  will  
be rev iewed  in a more  de ta i led  repor t  to be publ i shed  
elsewhere.  No  d a t a  concern ing  h e a t  to le rance  in d iabetes  
was  found  in t h e  l i t e r a tu re  ava i l ab le  to  us. 

I n  t he  p resen t  expe r imen t s  adu l t  r abb i t s  we igh ing  
a p p r o x i m a t e l y  2,000 g were used, Diabe tes  was p roduced  
by  i n t r a v e n o u s  in jec t ion  of 100 mg /kg  al loxan.  The  b o d y  
weights ,  b lood  sugar  levels  and  g tycosur ia  were  all  re- 
corded.  T h e  m e t h o d  used in measu r ing  and  c o m p a r i n g  
to le rances  to  h e a t  was the  same as t h a t  e m p l o y e d  in 
p rev ious  expe r imen t s  in s imi lar  s tudies  on an imals  wh ich  
were  t h y r o i d e c t o m i z e d  ~, fed wi th  m e t h y l t h i o u r a c i l  ~ or  
ca s t r a t ed  3. f l n ima l s  h a v i n g  p rac t i ca l ly  iden t ica l  h e a t  
to le rances  were  selected and  pa i red  in p r e l i m i n a r y  
e x p e r i m e n t s  in wh ich  l i t t e r  ma te s  of t he  same  age, sex  
a n d  weigh t  were  o v e r h e a t e d  severa l  t imes  for 3 ~ hour  
per iods  in a t h e r m o s t a t  a t  34-35 * C. The  h y p e r t h e r m i c  
b o d y  t e m p e r a t u r e  cu rves  were p lo t t ed  on a graph.  The  
areas  be tween  the  curves  and  the  abscissas were  m e a s u r e d  
in square  mi l l imet res  and  cal led t i m e - t e m p e r a t u r e a r e a s .  
The i r  v a l u e s - - d e p e n d e n t  upon  the  degree and du ra t i on  
of h y p e r t h e r m i a - - f o r m  a rel iable  basis for measu r ing  
and  c o m p a r i n g  to le rances  t o  heat .  Should  large n u m b e r s  
of p r e l i m i n a r y  expe r imen t s  be  car r ied  ou t  on m a n y  l i t t e r  
ma tes  pairs  are a lways  found  which,  in severa l  over-  
h ea t i n g  e x p e r i m e n t s  on va r ious  days  h a v e  nea r ly  the  
same  t i m e - t e m p e r a t u r e  a rea  va lues  and,  therefore ,  
p rac t i ca l ly  iden t ica l  h e a t  to lerances  4. 
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One an imal  f rom each  of f i f teen such pairs  selected in 
th is  m a n n e r  was in jec ted  wi th  a l loxau  and,  a f t e r  a signi- 
f icant  rise in t he  b lood sugar  level  and g tycosnr ia  were 
obta ined ,  was sub j ec t ed  to  r e p e a t e d  ove rhea t i ng  to- 
ge the r  w i th  its cont ro l  mate .  Six of the  animals  died 
shor t ly  a f te r  a l loxan  t r e a t m e n t ,  t hus  l eav ing  only  nine 
pairs  of rabb i t s  on which  c o m p a r a t i v e  overhea t ing  
expe r imen t s  were able to be  car r ied  out.  These  nine 
pairs were  ove rhea t ed  four  to nine t imes  dur ing  the  five 
to  twe lve  days  fol lowing in jec t ion  of a l loxan.  E i g h t  of 
t he  nine aIIoxanie  an ima l s  deve loped  diabetes .  One 
showed no change,  bu t  seven  of t he  d iabet ic  rabbits  
a lways  had  a p ronounced  rise in b o d y  t e m p e r a t u r e  over 
i ts  non-d iabe t i c  m a t e  in each of t he  var ious  overhea t ing  
periods.  Th is  ind ica tes  t h a t  d iabe tes  lowered  the  animals '  
to le rance  to heat .  

The  Tab le  cites detai ls  of one of our  exper iments .  The 
re la t ionsh ip  of t he  t i m e - t e m p e r a t u r e  a r e a s - - s i m i l a r  
when  h e a t  to le rances  are  iden t ica l  and  larger  when 
to lerance  to  h e a t  is lessened due  to  a l loxan  diabates-~is  
easi ly seen in t he  Table .  As m e n t i o n e d  above,  seven of 
e ight  d iabe t ic  r abb i t s  shmved reduced  to le rances  to  over- 
heat ing.  In  one r abb i t  the  l ack  of to le rance  t oward  heat  
was so m a r k e d  t h a t  t he  usua l  31/2 hour  per iods of over- 
hea t ing  in t he  t h e r m o s t a t  had  to  be r educed  by  one hour 
or  more  due  to  h y p e r p y r e x i a  and  o the r  e x t r e m e  sym- 
p toms.  

These  expe r imen t s  show t h a t  to le rance  to  hea t  is 
lessened in r abb i t s  suIfer ing f rom a l loxan  diabetes .  The 
m e c h a n i s m  i n v o l v e d  in th is  p h e n o m e n o n  needs fur ther  

e lucidat ion .  B. BERDE, L.TA~Xcs,  and A. FEKETE 

I n s t i t u t e  of Phys io logy ,  U n i v e r s i t y  of Budapes t ,  
J u n e  1, 1949. 

Z u s a m m e n [ a s s u n g  

I n  I ) b e r w ~ r m u n g s v e r s u c h e n  ( T h e r m o s t a t  v o n  34-35 ° 
C) w u r d e n  K a n i n c h e n p a a r e  yon  gleicher  W/ i rmeto le ranz  
ausgelesen.  Bet je  e inem Tier  dieser  Paa re  wurde  mit  
100 m g / k g  Al loxan  i. v.  ein Diabe te s  hervorgerufen ,  Bet 
der  "Wiederholung der  Wg. rmebe las tungsversuche  zeigten 
7 yon  8 T ie ren  eine he rabgese tz t e  W~rme to l e ranz .  

Da te 
in 

J u n ~  
1948 

11 th 
12tU 
14t~ 
15th 
16th 
17th 

21st 

22nd 
23ra 
24tn 
25t~ 
26th 
30th 

Body 
weight 

in 
grams 

1,750 

1,900 

1,800 

1,800 

Rabbit No. 3 a 1 Rabbit No. 3b 

Blood 
sugar 

in 
o /  mg to 

Glycosuria 
Time-temperature 

areas in square 
miUimetres 

2,279 2,210 
2,284 2,143 
2,318 2,346 
2,084 2,193 
2,346 2,191 
2,030 2,041 

Mean: 2,226 2,184 

Glycosuria 

Blood 
sugar 

in 
mg°/o 

110 

> 340 

340 

+ + +  
+ + +  
+ + +  

+ + +  

p > 0,05 

100 mg/kg 
alloxan i. v. 

3,067 
3,159 
2,387 
3,016 
2,848 
3,252 

Mean : 2,955 
P < 0,01 

2,547 
2,325 
1,597 
2,391 
2,054 
2,454 

2,228 

2~ 

102 

105 

102 

Body 
weight 

in 
grams 

1,830 

1,900 

1,880 

2,000 


