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p roduced  an  effect on  ur ine  e lec t ro ly tes  s imi lar  to  t h a t  
w i t h  Aldocor ten  in jec t ions  b u t  ana lys i s  of swea t  col lected 
up  to 24 h a f te r  h a e m o r r h a g e  fai led to  d e m o n s t r a t e  a n y  
s igni f icant  change  in [Na] a n d  EK] (Table  II) .  A n o t h e r  
poss ib i l i ty  to  be  cons idered  is t h a t  a ldos te rone  m a y  
inf luence swea t  e lec t ro ly te  c o n c e n t r a t i o n  on ly  a t  low 
swea t  rates .  W i t h  s t i m u l a t i o n  f requencies  less t h a n  I cycle/  
sec, [Na] was s ign i f ican t ly  r educed  and  [K] ra ised (p < 
0.001) ; t h e  sum of these  ca t ions  be ing  s imi la r  to  t h a t  w i t h  
h igher  f r equency  s t imu la t ion .  I t  has  p rev ious ly  been  
r epo r t ed  t h a t  t he  [K] in c a t - p a d  swea t  var ies  inverse ly  

T 7 7 
lO0 ~ Cat pad 

mCq/t 

14o 

120 

loo 

+0 ~ ~ . , . . . _ . . . ~  Forearm 

gG _. 

Z. "-----o- -o.- . . . .  ~o- . . . . .  Palm 
ZO 

" , ~  .... -o- ..... -~ Forearm 

Time p0st ald0steronc 

Effect of D-aldosterone on sweat sodium (0 - -0 )  and potassium 
( � 9  concentrations in cat's pad sweat (]~ S.E.) produced by 
nerve st imulat ion (1-3 cycles/sec) and by acetylcholine inject ion in 
the forearm and palm of one subject. 

w i t h  s t i m u l a t i o n  f r equency  below 2 cycles/sec 5, 9 a n d  t he  
p r e sen t  obse rva t ions  are  in  a g r e e m e n t  w i t h  this .  Again ,  
a ldos te rone  h a d  no  effect  on  [Na] and  [K] in ca t -pad  
sweat  p roduced  w i t h  low f requency  s t imu la t i on  (Table  II). 

The  f ind ing  t h a t  a ldos te rone  p r o m o t e s  N a - r e t e n t i o n  in 
h u m a n  fo rea rm and  p a l m a r  g lands  b u t  no t  in  ca t -pad  
g lands  m a y  be  exp la ined  on  morpho log ica l  grounds .  The  
duc t s  of t h e  g lands  in t he  ca t -pad  are r u d i m e n t a r y  and  
t he  duc ta l  cells con t a in  few m i t o c h o n d r i a  as c o m p a r e d  
w i t h  h u m a n  fo rea rm glands  a0. O t h e r  m a m m a l i a n  exocr ine  
g lands  such  as t he  l achrymal ,  pancrea t i c ,  sub l ingua l  a n d  
pa l a t i ne  g lands  w i t h  no  regional  d u c t  d i f f e ren t i a t ion  are 
s imi lar ly  un re spons ive  to a ldos te rone  n.  The  ca t -pad  
g lands  are the re fo re  e x p e r i m e n t a l l y  useful  as a p r e p a r a t i o n  
for s t u d y i n g  t he  eccr ine secre tory  process  unmodi f i ed  b y  
d u c t a l  r eabsorp t ion .  I n  our  view, h u m a n  p a l m a r  g lands  
cor respond  to those  of t he  ca t ' s  p a d  w i t h  r ega rd  to  func t i on  
(i.e. t h e y  r e spond  only  to  psychogen ic  s t imul i ) ,  b u t  t h e y  
differ  morpho log ica l ly  n in  possess ing a d u c t  s egmen t  
s imi la r  to  genera l  b o d y  eccrine glands.  

Zusammen/assung. Nachweis ,  dass  N a t r i u m r e t e n t i o n  
bei  der  mensch l i chen  T e m p e r a t u r r e g u l a t i o n  u n d  in den  
exokr inen  Schweissdr t isen de r  Handf l&chen yon  Aldos te-  
ron  v e r u r s a c h t  wird ;  dies im U n t e r s c h i e d  zu den  Drfisen 
in K a t z e n p f o t e n ,  welche cha rak te r i s t i sche rwe i se  v o m  exo- 
k r i n e n  Sekre t ionsprozess  des d u k t a l e n  Ionenwechse l s  
n i c h t  bee in f luss t  werden  ul ld  weder  an t  A ldos t e ron  noch  
an t  B l u t u n g  reagieren.  
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Therrnoregulatory Heat Production by Periaortic Brown Adipose Tissue in the Non-Cold-Acclima. 
tized Rat 

Since SMITH 1,2 sugges ted  t h a t  b r o w n  adipose  t i ssue  
m i g h t  be  a n  i m p o r t a n t  source of t h e r m o r e g u l a t o r y  h e a t  
p roduc t ion ,  t h i s  ha s  been  s h o w n  b e y o n d  d o u b t  to  be  t r u e  
in t h e  c o l d - a d a p t e d  r a t  a, t he  n o n - c o l d - a d a p t e d  r a t  4, t he  
w a r m - a d a p t e d  r a t  s and  for t h e  new-horns  a n d  adu l t s  of 
a n u m b e r  of o t h e r  species 6-1~, inc lud ing  t h e  h u m a n  
n e o n a t e  z3-~,. Changes  in b r o w n  adipose  t i ssue  t e m p e r a t u r e  
in  t h e  course of changes  ill t h e r m o r e g u l a t o r y  h e a t  pro- 
duc t ion  were m e a s u r e d  exc lus ive ly  in t h e  i n t e r s c a p u l a r  
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b r o w n  f a t  body ,  a n d  h e a t  p r o d u c t i o n  b y  t h e  t o t a l  a m o u n t  
of b r o w n  adipose  t i ssue  was  also e x t r a p o l a t e d  f rom 
m e a s u r e m e n t s  of oxygen  c o n s u m p t i o n  of t he  i n t e r s c a p u l a r  
b r o w n  fa t  ~.  

To i nves t i ga t e  t h e  role of t h e  pe r i ao r t i c  b r o w n  adipose  
t i ssue  in  t h e r m o r e g u l a t o r y  h e a t  p roduc t ion ,  a sonde  
cons i s t ing  of 2 copper  c o n s t a n t a n  t h e r m o c o u p l e s  35 m m  
a p a r t  was  i n t r o d u c e d  t h r o u g h  t he  femora l  a r t e r y  in to  t h e  
a o r t a  so t h a t  t h e  t ip  w i t h  one of t h e  t h e r m o c o u p l e s  came  
to lie in  t h e  aor t ic  arch,  t h e  d i s t a l  t h e r m o c o u p l e  be ing  
loca ted  a few m m  a b o v e  t he  d i a p h r a g m .  A n o t h e r  t h e r m o -  
couple  was i m p l a n t e d  in to  t h e  i n t e r s c a p u l a r  b r o w n  adipose  
t issue.  The  ope ra t i on  was pe r fo rmed  u n d e r  i.p. hexo-  
b a r b i t a l  anaes thes ia ,  a n d  t he  o b s e r v a t i o n s  were s t a r t e d  
15-18 h la ter ,  w h e n  t he  an i m a l s  h a d  comple t e ly  recovered  
f rom the  anaes the t i c .  I n  o t h e r  respec ts  t he  e x p e r i m e n t a l  
s e tup  was identic', LI w i t h  t h a t  descr ibed  e lsewhere  ~. 

The  t ho rac i c  a o r t a  of t he  r a t  is enve loped  b y  b r o w n  
adipose  t issue.  On  b o t h  sides t h e  b r o w n  fa t  l ayer  is fa i r ly  
t h i c k ;  in  t he  f ront ,  t h e  wal l  of t h e  a o r t a  m a y  no t  be  
covered  c o m p l e t e l y  b y  b r o w n  fat .  

The  F igure  shows t h e  response  to  cold exposure .  A t  t h e  
t h e r m o n e u t r a l  t e m p e r a t u r e  t h e r e  was no difference,  in 

Body Increase in temperature Oxygen 
weight between the aortic arch consumption 
(g) and the thoracic aorta (ml/dm2/min) 

35 mm distally (~ 

th i s  ins tance ,  b e t w e e n  t he  t e m p e r a t u r e s  m e a s u r e d  b y  t he  
t he rmocoup le s  loca ted  in  t he  aor t i c  a r ch  a n d  35 m m  
dis ta l ly  ill t h e  thorac ic  aor ta .  Fol lowing exposure  to  cold, 
however ,  s i m u l t a n e o u s l y  w i t h  t h e  s h a r p  increase  in t h e  
t e m p e r a t u r e  ot t he  i n t e r s c a p u l a r  b r o w n  adipose  t i ssue  a n d  
in oxygen  consumpt ion ,  t h e  t e m p e r a t u r e  of t he  b lood  
in t he  t ho rac i c  a o r t a  rose well  a b o v e  t h a t  m e a s u r e d  a t  t he  
aor t ic  arch.  This  di f ference was m a i n t a i n e d  a f te r  re- 
t r ans f e r  to  t he  t h e r m o n e u t r a l  e n v i r o n m e n t  for  a b o u t  
20 m i n  a n d  d i sappea red  w h e n  oxygen  c o n s u m p t i o n  h a d  
decl ined to the  p re -exposure  level  a n d  t h e  t e m p e r a t u r e  
of t h e  i n t e r s c a p u l a r  b r o w n  adipose  t i ssue  h a d  decl ined 
well  be low t h e  aor t i c  t e m p e r a t u r e .  I n  some ins tances  t h e  
d i s ta l  p o i n t  in  t he  a o r t a  m a y  be  w a r m e r  t h a n  a t  t h e  
aor t ic  a rch  also in a t h e r m o n e u t r a l  e n v i r o n m e n t ,  in  these  
cases th i s  di f ference increased  in response  to  cold exposure ,  
and,  a f t e r  r e - t rans fe r  to  t he  t h e r m o n e u t r a l  e n v i r o n m e n t ,  
t h e  increased  t e m p e r a t u r e  dif ference was r educed  aga in  
to  t h e  p re -exposure  level.  The  Tab le  s u m m a r i z e s  t h e  
resfil ts of more  t h a n  50 cold exposures  on  12 an imals .  

This  p h e n o m e n o n  was n o t  found  in t he  a d u l t  guinea-pig,  
wh ich  has  no per iaor t i c  b r o w n  adipose  tissue. 

I t  appea r s  to  be  jus t i f ied  to  conc lude  t h a t ,  in  t h e  cold, 
a n o t  negl igible  a m o u n t  of h e a t  is t r a n s f e r r e d  f rom the  
pe r iaor t i c  b r o w n  adipose  t i ssue  to  t he  b lood in t he  aor ta .  
A v e r y  rough  a n d  a p p r o x i m a t i v e  calcula t ion,  b a s e d  on  
d a t a  of card iac  o u t p u t  in  t h e  r a t  a n d  i t s  increase  in  
response  to  cold is, 19 and  a s suming  t h a t  a b o u t  ha l f  of 
t he  card iac  o u t p u t  flows t h r o u g h  t he  t ho rac i c  aor ta ,  
i nd ica tes  t h a t ,  in  t he  cold, 5% or more  of t h e  t o t a l  h e a t  
p r o d u c t i o n  is t r an s f e r r ed  to  t he  b lood  f lowing f rom t h e  
aor t ic  a rch  a t  a d i s t ance  of 35 mm.  
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Zusc~mmen[assung. Mit  T h e r m o e l e m e n t e n  i m  Aor t en -  
bogen  u n d  35 m m  dis ta l  d a v o n  gemessener  T e m p e r a t u r  
zeigt  sich in t h e r m o n e u t r a l e r  U m g e b u n g  e n t w e d e r  ke ine  
oder  n u t  eine ger ingere  T e m p e r a t u r e r h 6 h u n g  des d i s ta len  
P u n k t e s .  I n  ka l t e r  U m g e b u n g  h ingegen  is t  die Dif ferenz  
s ign i f ikan t  vergrSsser t .  

385 

38.0 

30  ~ 

Th a~ 

lortic arch 

.............."'" 

ral 

L 

IO~ 

i 

..\.... 

~O~ 

. . . .  k " ..'", /.. . . . . . .  .P" . . . . .  

~.,..,, ~ f J,.' "... .. ..... 
~ . , /  ".,:.... ! 

2.5 

j , I 
340rain 

E 

7.5 

' 1,0 
260 

Temperature ill the aortic arch ( - - - )  and 35 mm distally in the 
thoracic aorta (--). Temperature of iriterscapular brown adipose 
tissue ("..-). Oxygen consumption (--). The abscissa records the 
time elapsed since measurements of oxygen consumption and tem- 
peratures were started. For details see text. 
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