
1214 Specialia EXPERIENTIA 24112 

These  expe r imen t s  conf i rm the  work  of BROWN1 t h a t  
acu te  doses of P T U  increase iodide excre t ion  b y  a mecha-  
n ism which  is i n d e p e n d a n t  of i ts  ac t ion  on t h e  thyro id ,  
and  c i rcula t ing  t h y r o x i n e  levels. F u r t h e r m o r e  th is  work  
d e m o n s t r a t e s  t h a t  P T U  is a chlorure t ic  agen t  and,  as was  
shown by  MCCARTHY, FREGLY and  q2qECHAY 2 using di- 
uretics,  iodide c learance is closely cor re la ted  w i t h  t he  
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Correlation between renal iodide clearance and chloride excretion. 
Each point reprcsents 1 rat experiment from data in Table I. The 
best straight line was calculated by the method of least squares. 

excre t ion  of chloride.  One s ignif icant  di f ference however  
b e t w e e n  these  diure t ics  and  P T U  is t h a t  we found  no 
increased ur ine flow wi th  P T U  t r e a t m e n t .  

I t  is k n o w n  t h a t  chronic  t r e a t m e n t  of r a t s  w i th  P T U  
increases wa te r  and  e lec t ro ly te  excre t ion,  an  effect  which  
is due  to  t he  h y p o t h y r o i d  s t a t e  of these  an imals  *-8. In  
the  work  r e p o r t e d  here  acu te  doses of P T U  increase 
u r ina ry  e lec t ro ly te  o u t p u t  in t he  r a t  by  an e x t r a t h y r o i d a l  
ac t ion 9. 

Zusammen/assung. In  k u r z d a u e r n d e n  Versuchen  wird  
gezeigt,  dass  Propyl th iourac i l ,  das  sons t  als Thyreos t a -  
t i cum bei H y p e r t h y r e o s e  g e b r a u c h t  wird,  die Jod idaus -  
sche idung  du rch  die Niere  erh6ht .  Die E r h 6 h u n g  der  
J o d i d a u s s c h e i d u n g  ist  mi t  der  ebenfal ls  a u f t r e t e n d e n  
Ste igerung der  Aussche idung  von  Chlorid, N a t r i u m  und  
Ka l ium korrel ier t ,  ohne  dass  W a s s e r  in v e r m e h r t e m  
Masse ausgeschieden  wird. 

A. J. MATTY and  I~. G. PYE 

The Department o/Biological Sciences, University of 
Aston, Birmingham 4 (England), 22 July 1968. 

4 R. E. TAYLOR and M. J. FREGLY, Endocrinology 75, 33 (1964). 
5 31. J. FREGLY and R. E. TAYLOR, Endocrinology 75, 27 (1964). 
e F. STEPHAN, H. JAHN and B. METZ, C. r. S6anc. Soc. Biol. 153, 

1262 (1959). 
7 F. STEPHAn, H. JA~N and B. METZ, C. r. S6anc. Soc. Biol. 153, 

332 (1959). 
s F. SrEPrZAr~, H. JAHN and P. R~VILLE, C. r. S~ane. Soe. Biol. 154, 

1082 (1960). 
9 Acknowledgment: We thank Dr. G. B. BRISCOE for providing 

radioisotope counting facilities and Miss K. BEYNON for technical 
assistance. 

A C o n t r i b u t i o n  o n  t h e  E f f e c t  o f  N o r a d r e n a l i n e  o n  

The calorigenic effect  of noradrena l ine  has  been  s tud ied  
p r imar i ly  in t he  n e w - bo rn  of var ious  m a m m a l s  1, to  a 
lesser degree  in adu l t  organisms.  In  l a b o r a t o r y  animals ,  
a t t e n t i o n  has  focused ma in ly  on the  effect  on ra t s  and  
guinea-pigs.  In  our  e x p e r i m e n t s  we concen t r a t e  our  
in te res t  on the  ac t ion  of i.p. in jec t ions  of L-noradrenal ine  
on h e a t  p roduc t i on  in a d u l t  mice. 

Our obse rva t ions  were  m a d e  on 3 groups  of mice, males  
aged 10 weeks. 1 group cons is ted  of no rma l  mice of H 
strain,  kep t  unde r  l abo ra to ry  condi t ions  a t  23-25 °C, while 
t he  second group of an imals  of t he  same s t ra in  was  a d a p t e d  
for 6 weeks  to  a t e m p e r a t u r e  of 17 °C, and  t h e  th i rd  group 
of hair less mice  of BiofysikAlnl f ls tav (BFU) s t ra in  2 was  
k e p t  a t  23-25 °C. In  the  mice of each group  the  oxygen  
c o n s u m p t i o n  was measured  ind iv idua l ly  w i th  a gas 
ana lyse r  30 min  before  the  in jec t ion  of noradrena l ine  and  
a f te r  t he  in jec t ion  for the  du ra t ion  of the  effect.  L-nora- 
drenal ine  (SPOFA)  was appl ied  in doses of 1.6 and  0.8 mg  
respec t ive ly  per  kg of b o d y  we igh t  i.p. d i lu ted  in dist i l led 
water .  The  cont ro l  animals  were  given only  dist i l led wa te r  
or were  sub jec t ed  to  t h e  needle  pr ick  w i t h o u t  in jec t ing  
a n y  subs tance .  The  mice were  measu red  in a smal l  t he rm o -  
s t a t e d  c h a m b e r ;  j u s t  before  t he  in jec t ion  the  an imals  were 
t a k e n  ou t  of t he  c h a m b e r  and  p u t  back  again a f te r  t he  
in ject ion.  The t e m p e r a t u r e  in the  c h a m b e r  was in all cases 
30 °C. 

H e a t  P r o d u c t i o n  i n  M i c e  

The resul ts  of t he  effect  of no radrena l ine  are sum-  
mar ized  in t he  Figure,  t o g e t h e r  w i th  the  ini t ial  values  of 
t he  indiv idual  g roups  pr ior  to in ject ion.  The t ime  behav-  
iour of oxygen  c o n s u m p t i o n  a f te r  the  in jec t ion  is p r e s e n t e d  
as t h e  m e a n  of 5-rain in terva ls  of me a s u r e me n t s .  The 
ini t ial  values  pr ior  to  in jec t ion  are ma r k e d  as t he  m e a n  
of t he  in te rva l s  w i th  m i n i m u m  oxygen  consumpt ion .  In  
t he  mice  of t he  f i rs t  2 groups,  th is  va lue  cor responds  a t  
t he  c h a m b e r  t e m p e r a t u r e  of 30 °C a p p r o x i m a t e l y  to  t he  
basa l  value in t he  t h e r m o n e u t r a l  zone. In  t h e  hair less 
an imals  t he  oxyge  n c o n s u m p t i o n  is s o m e w h a t  h igher  
owing to  t he  fac t  t h a t  the i r  t h e r m o n e u t r a l  t e m p e r a t u r e  
lies in t he  ne ighbourhood  of 34 °C 3. In  t he  region of the i r  
t h e r m o n e u t r a i  t e m p e r a t u r e ,  t h e  value  of oxygen  consump-  
t ion,  es tab l i shed  on t h e  basis  of ac tua l  me a s u r e me n t s ,  
a m o u n t s  to  2.3 4- 0.1 (cm3/h x g). 

In  all g roups  of mice a m a r k e d  increase in oxygen  
c o n s u m p t i o n  occurs a f t e r  t he  inject ion.  In  t h e  cont ro l  
groups  the  increase is caused  p r imar i ly  by  the  a d a p t a t i o n  
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r eac t i ons  to  h a n d h n g  of t h e  a n i m a l s  ou t s ide  t h e  c h a m b e r .  
Th i s  c i r c u m s t a n c e  m e a n s  t h a t  t he  oxygen  c o n s u m p t i o n  
a f t e r  doses lower  t h a n  a p p r o x i m a t e l y  0.8 m g / k g  b o d y  
we igh t  c an  no  longer  m a n i f e s t  itself, because  i t  does  n o t  
exceed  t h e  increase  caused  b y  t he  a d a p t a t i o n  r eac t i on  to  
t h e  i n t e r v e n t i o n .  T h e  l im i t  of m a x i m u m  oxygen  c o n s u m p -  
t i on  a f t e r  t h e  i n j ec t i on  is d i s t i n c t l y  m a r k e d  on ly  for  
h ighe r  doses  in  t h e  g roups  of n o r m a l  mice,  whi le  in  t h e  
ha i r less  a n i m a l s  t h e  p l a t e a u  is i nd i s t inc t .  Af t e r  th i s  h ighe r  
dose, a b o u t  40% m o r t a l i t y  of a n i m a l s  in  all 3 g roups  
occurs  on  the  second to  t he  t h i r d  d a y  a f t e r  t he  in jec t ion .  
The  d i f ference  in ha i r ines s  m a n i f e s t s  i tself  in  t h e  r eac t i on  
to  n o r a d r e n a l i n e  p r i m a r i l y  in  t he  ach i eved  m a x i m u m  in- 
crease in oxygen  c o n s u m p t i o n  ove r  t h e  n o r m a l  a n i m a l s  
k e p t  a t  24 °C a n d  also over  t h e  a n i m a l s  a d a p t e d  to  17 °C 
(p < 0.05), whe re  t h e  s l igh t  excess ove r  t h e  n o n - a d a p t e d  
g roup  is on ly  ins ign i f i can t ly  ind ica ted .  T h e  more  m a r k e d  
r eac t i on  of t he  ha i r less  a n i m a l s  co r re sponds  to  t h e  f ind-  
ings  4-6 t h a t  a d a p t a t i o n  to cold, a c c o m p a n i e d  b y  a s imul-  
t a n e o u s  e l e v a t i o n  of t h e  r e s t  va lues  of r e s p i r a t o r y  m e t a b -  
olism, causes  a mul t i fo ld  h ighe r  calor igenic  effect  of nor -  

ad rena l ine .  Owing  to  t h e  r ap id  f ad ing  of t he  reac t ion ,  t he  
ques t i on  r e m a i n s  h o w  m u c h  h i g h e r  is t h e  dose necessa ry  
for  p r o d u c i n g  t h e  m a x i m u m  effec t  in mice  t h a n  in  r a t s  or  
guinea-pigs ,  where  i t  is 0 .2-0.4 mg/kg .  

Un l ike  r a t s  or  gu inea-p igs  i t  h a s  b e e n  found  t h a t  in  
mice  t he  ca lor igenic  effect  of n o r a d r e n a l i n e  is v e r y  
i n t e n s i v e  also in a d u l t  ind iv idua ls .  I n  r a t s  k e p t  a t  25 °C, 
JA, NsK~ et  al. 4 r e p o r t  a n  e l eva t i on  of 25%,  whi le  in  a d u l t  
gu inea-p igs  k e p t  a t  30 °C t h e  increase  lies a b o u t  20% o v e r  
t h e  va lue  in  t h e  t h e r m o n e u t r a l  zone ~. I n  t h e  a d u l t  mice  
m e a s u r e d  b y  us t h e  % excess  ove r  t he  v a l u e  in  t h e  
t h e r m o n e u t r a l  zone a f t e r  a dose of 1.6 m g / k g  for  mice  of 
t he  H s t r a i n  k e p t  a t  24 °C m a k e s  155%,  for  H - s t r a i n  mice  
a d a p t e d  to  17°C 170%, a n d  for ha i r less  a n i m a l s  195%.  
T h e  q u e s t i o n  ar ises  how t h e  m e t h o d  of a d m i n i s t e r i n g  
no rad rena l i ne ,  w h i c h  h a d  b e e n  appl ied  i .m. in  t h e  cases -  
ci ted,  in f luences  t h e  overa l l  r eac t ion .  I t  a p p e a r s  t h a t  
owing  to  t h e  a s soc ia t ion  b e t w e e n  t he  r e sponse  to  nor -  
a d r e n a l i n e  a n d  t he  e x t e n t  of n o n - s h i v e r i n g  h e a t  p roduc -  
t ion,  d e m o n s t r a t e d  d i s t i n c t l y  in  gu inea-p igs  5, t h e  i n t en -  
s i ty  of n o n - s h i v e r i n g  h e a t  p r o d u c t i o n  in a d u l t  mice reaches  
m a r k e d ] y  h i g h e r  va lues  c o m p a r e d  w i t h  o t h e r  m a m m a l s .  
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Oxygen consumption before and after i.p. injection of L-noradrena- 
line in nlice. [2---[Z Hairless (1.6 mg/kg); A - - A  normal adapted 
to 17°C (1.6 mg]kg); © .... © normal kept at 24°C (1.6 mg/kg); 

normal kept at 24°C (0.8 mglkg); • controls (distilled 
water) ; ~ controls (needle prick only). 

Zusammenfassung. Bei  a u s g e w a c h s e n e n  M~usen  w u r d e  
n a c h  i.p. N o r a d r e n a ] i n i n j e k t i o n  die S t e i g e r u n g  de r  O,- 
A u f n a h m e  f iber  den  G r u n d u m s a t z  in  de r  T h e r m o n e u t r a l -  
zone verfolgt .  N a c h  e iner  Dosis  von  1,6 m g / k g  w u r d e  e in  
b e d e u t e n d e r  U n t e r s c h i e d  (p < 0,05) de r  O2-Aufnahme-  
s t e ige rung  zwischen  der  G r u p p e  n o r m a l e r  (155%) u n d  
no rma le r ,  auf  17°C a d a p t i e r t e r  MiSuse (165%) u n d  de r  
G r u p p e  haa r lo se r  M/iuse (195%) fes tges te l l t .  
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Effect of Cardiac Catecholamine Depletion Through Sympathectomy on Spontaneous Ventricular 
Fibrillation During Induced Hypothermia in Cats 

M u c h  ev idence  ha s  a c c u m u l a t e d  to  show t h a t  t he  
s y m p a t h e t i c  ne rves  are h igh ly  i n v o l v e d  in  t h e  s p o n t a n e o u s  
d e v e l o p m e n t  of v e n t r i c u l a r  f ibr i l la t ion ,  a c o m m o n  com- 
p l i ca t ion  d u r i n g  i nduced  deep  h y p o t h e r m i a  in h o m e o -  
t h e r m i c  m a m m a l s .  Thus ,  b lockade  of t h e  ad rene rg ic  
n e u r o n s  w i t h  b r e t y l i u m : ,  dep le t ion  of t h e  n e u r o n a l  nor-  
a d r e n a l i n e  s to res  w i t h  p r e n y l a m i n e  ~,a or r e se rp ine  4, a n d  
b lockade  of t h e  ad rene rg ic  f l - receptors  w i t h  I N P E A  5 
ef fec t ive ly  p r e v e n t s  t h e  s p o n t a n e o u s  v e n t r i c u l a r  f ibr i l la-  
t i on  c o n s t a n t l y  deve lop ing  in  u n t r e a t e d  ca t s  s u b j e c t e d  to  
h y p o t h e r m i a  to  a b o u t  21 °C b o d y  t e m p e r a t u r e .  

I n  t h e  p r e s e n t  series of expe r i m en t s ,  a n  a t t e m p t  was  
m a d e  to  o b t a i n  a m o r e  l imi t ed  i n t e r f e r ence  w i t h  t h e  
ad rene rg ic  m e c h a n i s m s  b y  w a y  of ca rd iac  s y m p a t h e c t o m y .  

I n  de ta i l ed  i n v e s t i g a t i o n s  on  t h e  s y m p a t h e t i c a l l y  inne r -  
v a t e d  n i c t i t a t i n g  m e m b r a n e  of t h e  cat ,  i t  h a s  b e e n  
d e m o n s t r a t e d  t h a t  t he  d e n e r v a t i o n  s u p e r s e n s i t i v i t y  s t a r t s  
to  bu i ld  up  d u r i n g  t h e  f i r s t  2 d a y s  fo l lowing ope ra t ion ,  
a c c o m p a n y i n g  t he  progress ive  d e g e n e r a t i v e  changes  a n d  
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