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H o r m o n a l  B o d y  T e m p e r a t u r e  R e g u l a t i o n  

i n  P a s s i v e  a n d  A c t i v e  H y p e r t h e r m i a  

Passive hyperthermia m e a n s  a c o n t i n u o u s  a n d  s ignif-  
c a n t  r ise of b o d y  t e m p e r a t u r e  a b o v e  t h e  n o r m a l  leve l  
c o n d i t i o n e d  b y  a n  a b n o r m a l l y  h o t  e n v i r o n m e n t .  H i g h  
r e l a t i ve  h u m i d i t y  is o f t en  t h e  dec is ive  f a c t o r  in  b r i n g i n g  
a b o u t  pa s s ive  h y p e r t h e r m i a ,  b e c a u s e  i t  r e n d e r s  t h e  
e v a p o r a t i o n  of w a t e r - - t h e  o n l y  m e a n s  of h e a t  loss in  a 
h o t  su r round ing - - im .pos s ib l e .  T h e  b o d y  t e m p e r a t u r e  re-  
g u l a t i n g  m e c h a n i s m  p r o p e r  is n o t  d a m a g e d ,  i t  is o n l y  
o v e r c h a r g e d .  All  a v a i l a b l e  m e a s u r e s  for  r e d u c i n g  h e a t  
p r o d u c t i o n  a n d  r a i s ing  h e a t  loss are  e m p l o y e d ,  b u t  a b o v e  
a c e r t a i n  l i m i t  e v e n  t h e  b e s t  r e g u l a t i o n  fails, a n d  h e a t  
s t a g n a t i o n  l e ad ing  to  pa s s i ve  h y p e r t h e r m i a  develops .  

Active hyperthermia (ac t ive  py rex i a ,  fever)  is a r ise of 
b o d y  t e m p e r a t u r e  p r o d u c e d  b y  i n c r e a s e d  h e a t  p r o d u c -  
t i o n  or  r e d u c e d  h e a t  loss (in m o s t  cases b y  b o t h )  due  to  
a (pa tho log ica l )  c h a n g e  in  t h e  m e c h a n i s m  r e g u l a t i n g  
b o d y  t e m p e r a t u r e ,  i n d e p e n d e n t l y  of e n v i r o n m e n t a l  con-  
d i t ions .  T h e  f u n c t i o n  of t h e  t e m p e r a t u r e  r e g u l a t i n g  
c e n t r e  is mod i f i ed  a n d  m a i n t a i n s  a n  a b n o r m a l  h e a t  ba l -  
a n c e  c h a r a c t e r i z e d  b y  h e a t  r e t e n t i o n .  R e p r e s e n t a t i v e s  
of t h i s  t y p e  of h y p e r t h e r m i a  a re  fevers  of q u i t e  d i f f e r en t  
or ig in .  

In  passive hyperthermia-as is known-the  rise o/body 
temperature elicits a hormonal reaction o/ the thyroid 
(MANSFELD1). A s u b s t a n c e - c a l l e d  t h e r m o t h y r i n  A - i s  
p o u r e d  i n t o  t h e  b l o o d  s t r e a m ,  w h i c h  is ab le  to  r e d u c e  
t h e  o x i d a t i o n  processes ,  i.e. t h e  h e a t  p r o d u c t i o n  of 
n o r m a l  an ima l s .  T h e  phys io log ica l  b e a r i n g  of t h i s  
m e c h a n i s m  on  h e a t  t o l e r a n c e  cou ld  be  d e m o n s t r a t e d  
(BERDE2). T h e  p r e sence  of t h i s  h o r m o n e  in  t h e  b lood  can  
be  eas i ly  d e t e c t e d  ~ : -  A r a b b i t  is o v e r h e a t e d  in  a t h e r m o -  
s t a t  a t  34-35°C for  4 -5  hour s .  B lood  is t a k e n  f r o m  t h e  
j u g u l a r  vein .  If, a f t e r  e l i m i n a t i o n  of p r o t e i n s  a n d  l ipids,  
a few cc of t h i s  p r e p a r a t i o n  a re  i n j e c t e d  i n t o  n o r m a l  
a l b i n o  ra ts ,  a decrease  of O o - c o n s u m p t i o n  a n d  CO2-prod- 
u c t i o n  can  be  obse rved .  Se ra  of t h y r o i d e c t o m i z e d  over -  
h e a t e d  b lood  d o n o r s  a re  inef fec t ive .  

As t h e  m e c h a n i s m  of a c t i v e  h y p e r t h e r m i a  (fever) dif- 
fers  d i s t i n c t l y  f r o m  t h a t  oI pas s ive  py rex ia ,  i t  s e e m e d  
w o r t h  whi l e  t o  i n v e s t i g a t e  whether the secretion o[ thermo- 
thyrin A can be demonstrated in active hyperthermia o r  

not ? I t  is of i n t e r e s t  to  r e m e m b e r  t h a t  f eve r  is g e n e r a l l y  
r e g a r d e d  as a r e su l t  of a c h a n g e  of t h e  f u n c t i o n  of t h e  
n e r v o u s  c e n t e r  r e g u l a t i n g  t h e  b o d y  t e m p e r a t u r e ;  f u r t h e r -  
more ,  t h a t  one  of us  (BERDE a) h a s  r e c e n t l y  d e m o n s t r a t e d  
t h a t  t h e  sec re t ion  of t h e r m o t h y r i n  A is d i r ec t ed  b y  t h e  
v e g e t a t i v e  n e r v o u s  sy s t em.  

I n  o u r  e x p e r i m e n t s  f eve r  was  p r o d u c e d  b y  h e a t  p u n c -  
t u r e  (~V~trmestich) a c c o r d i n g  t o  t h e  m e t h o d  of ARON- 
SOHN a n d  SACHS 4 in 21 r a b b i t s .  B lood  was t a k e n  f r o m  
t h e  j u g u l a r  ve in  in one  g r o u p  of t h e  a n i m a l s  (11 r a b b i t s )  
d u r i n g  t h e  p e r i o d  of c o n t i n u o u s  h i g h  feve r  ( s t a d i u m  
acmes) ,  i n  t h e  o t h e r  g r o u p  (10 r a b b i t s )  in  t h e  p e r i o d  of 
de fe rvescence ,  when t h e  t e m p e r a t u r e  was  a p p r o a c h i n g ,  
b u t  h a d  n o t  y e t  r e a c h e d  t h e  n o r m a l  leve l  (lysis). 

T h e  c l o t t e d  b lood  was  c e n t r i f u g e d .  T h e  s e r u m  was  
t r e a t e d  w i t h  4 v o l u m e s  of a lcohol  to  p r e c i p i t a t e  p ro t e in s .  
A f t e r  r e m o v i n g  t h e  a lcohol  b y  v a c u u m  d i s t i l l a t i on  a t  
40°C, l ip ids  were  e l i m i n a t e d  b y  e t h e r e a l  e x t r a c t i o n .  2.5 
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"fhe effect of serum preparations of rabbits with fever on the basal 
metabolic rate of rats. (Maximal deviations expressed in per cent.) 

Blood was taken 

during continuous high fever I during diminishing fever 
(acmes) (II rabbits) I (lysis) (10 rabbits) 

- 4  - 3  
+ 3 - 1 4  
- 6  - 9  
+ 10 + 10 
- 3  - 7  
+ 3 0 
+ 4  - 5  
- 12 - 20 
- 1  + 3  
+ 9  + 2  
+17  - 2 

Mean: - 1,5 
(s = 8,66) 

- 5  - 2  
- 2 0 
- 1 0 

0 - 3 
+ 2  - 3  
- 1  - 1  
- 3 - 1 2  
- 1 4  - 6 
- 1 2  - 9 
- 9  + 5  

Mean: - 7 , 6  
(s = 6,32) 

s = Medium square deviation. 

cc. of t h i s  p r e p a r a t i o n  were  i n j e c t e d  i n t o  n o r m a l  ma le  
a l b i n o  r a t s  to  t e s t  i t s  e f fec t  on  t h e  b a s a l  m e t a b o l i c  r a t e .  

T h e  se ra  of 21 r a b b i t s  were  t e s t e d  in 42 r e s p i r a t o r y  
e x c h a n g e  e x p e r i m e n t s  in  a n  a p p a r a t u s  of BELXK a n d  
ILL~NVI 1. D e t e r m i n a t i o n s  were  ca r r i ed  o u t  2, 5, 7 (some- 
t i m e s  also 9), a n d  24 h o u r s  a f t e r  i n j ec t i on ,  a h v a y s  a t  
28°C, t h e  i n d i f f e r e n t  e n v i r o n m e n t a l  t e m p e r a t u r e  of t h e  
r o d e n t .  

T h e  m a x i m a l  c h a n g e s  in  t h e  r e s p i r a t o r y  m e t a b o l i s m  
of t h e  r a t s - - e x p r e s s e d  in  pe r  c e n t  of t h e  b a s a l  m e t a b o l i c  
r a t e  a s c e r t a i n e d  in n u m e r o u s  p r e l i m i n a r y  e x p e r i m e n t s -  
fo l lowing  t h e  a d m i n i s t r a t i o n  of s e r u m  p r e p a r a t i o n s  of 
r a b b i t s  w i t h  f eve r  a re  t a b u l a t e d  below.  A p a r t  f r om a few 
e x c e p t i o n s  n e a r l y  al l  d a t a  a re  ins ide  t h e  l imi t s  of e r ro r  
of t h e  app l i ed  m e t h o d .  The presence ol thermothyrin A 
in the blood during active hyperthermia could not be de- 
monstrated, n e i t h e r  d u r i n g  t h e  h i g h  f eve r  p e r i o d  n o r  in  
t h e  l y t i c  phase .  

Passive and active hyperthermia differ therefore dis- 
tinctly regarding hormonal thermoregulation. T h i s  obse rv -  
a t i o n  t h r o w s  some  l i g h t  o n  t h e  b a c k g r o u n d  of t h e  
m e c h a n i s m  i n v o l v e d  in  t h e  c h a n g e s  of b o d y  t e m p e r a t u r e  
r e g u l a t i o n  in  t h e  course  of a c t i v e  h y p e r t h e r m i a .  
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Zusammen/assung 

G e r a t e n  Tiere  d u r c h  a b n o r m  h o h e  U m g e b u n g s -  
t e m p e r a t u r  in  e ine passive Hyperthermie, so k a n n ,  wie 
m a n  weiB, in  i h r e m  B l u t s e r u m  das  o x y d a t i o n s h e m -  
m e n d e  S c h i l d d r i i s e n h o r m o n  ( T h e r m o t h y r i n  A) n a c h -  
gewiesen werden .  W i r d  dagegen  d u r c h  W~t rmes t i ch  
eine ahtive Hyperthermie h e r v o r g e r u f e n ,  d a n n  1/il3t s ich 
in  d e n  Seren  de r  f i e b e r n d e n  Tiere  ke ine  s tof fwechse l -  
d g m p f e n d e  S u b s t a n z  nachwe i sen .  Diese r  B e f u n d  i s t  e in  
wei te rer ,  in  das  K a p i t e l  (c h o r m o n a l e  W X r m e r e g u l i e r u n g  ~ 
g e h 6 r e n d e r  B e i t r a g  zu r  F r a g e  de r  V e r s c h i e d e n h e i t  yon  
a k t i v e r  u n d  pas s ive r  H y p e r t h e r m i e .  
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