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T h e  E f f e c t  of A c u t e  D o s e s  of  P r o p y l t h i o u r a c i l  o n  the  R e n a l  E x c r e t i o n  of  I o d i d e  a n d  O t h e r  E l e c t r o l y t e s  
in  t h e  R a t  

BROWN 1 d e m o n s t r a t e d  t h a t  acu te  doses  of p ropy l th io -  
uraci l  (PTU) increase  t he  renal  c learance  of in j ec ted  
iodine-  131 in  t h e  t h y r o x i n e - m a i n t a i n e d ,  t h y r o i d e c t o m i z e d  
rut .  H e  sugges ted  t h a t  t h i s  was  due  to  inh ib i t ion  of an  
ac t ive  t u b u l a r  t r a n s p o r t  m e c h a n i s m  for k idney  iodide. I t  
has  s ince been  shown t h a t  t h e  d iure t ics  which  increase 
chlor ide excre t ion  also increase u r ina ry  iodide loss~; 
wh ich  suggests  t h a t  these  2 ions are exc re ted  in a s imilar  
m a n n e r  by  the  k idney.  In  t he  work  r epo r t ed  here we have  
r e - examined  the  effects  of acu te  P T U  t r e a t m e n t  in the  
r a t  to  de t e rmine  w h e t h e r  a chloruresis  accompan ies  t he  
increased  iodide excre t ion.  

Norma l  female  W i s t a r  r a t s  weighing a p p r o x i m a t e l y  
250 g m a i n t a i n e d  on a 41-B die t  were  used. 14 h p reced-  
ing an  e x p e r i m e n t  an imals  were dep r ived  of solid food. 
On t h e  e x p e r i m e n t a l  day  each r a t  was  in jec ted  s.c. w i t h  
a p p r o x i m a t e l y  3 ~tc of iodine-131 (Radiochemica l  Centre ,  
A m e r s h a m )  in an  accura te ly  measu red  vo lume  of isotonic  
saline (0.1 ml). 2 h la ter  a 0.1-ml s ample  of  tai l  b lood was  
o b t a i n e d  and  an  ora l  load of d is t i l led  wa te r  (5 ml) a t  
p H  8.4 con ta in ing  the  P T U  was  admin i s t e r ed  by  s t o m a c h  
t u b e ;  these  p rocedures  invar iab ly  resul ted  in t he  ra t s  
ur inat ing.  T h e y  were t h e n  placed in ind iv idua l  me tabo l i sm  
cages and  urine col lected over  a 4-h per iod a t  the  end of 
which  t h e y  were  requi red  to  b r ea the  e the r  in order  to  
s t imu la t e  e m p t y i n g  of t he  b ladder .  A second tail  blood 
sample  was  t h e n  t a k e n  (0.1 ml), t he  animals  killed and  
the  t h y r o i d s  d i ssec ted  ou t  and  homogen ized  in 10% 
NaOH.  T h r o u g h o u t  t he  6-h expe r imen ta l  per iod  no food 
or w a t e r  was  given.  In  a second series of e x p e r i m e n t s  
20 pig of t h y r o x i n e  in 0. t  ml  dist i l led w a t e r  was given i.p. 
a t  t h e  t ime  of w a t e r  loading. 

Blood samples ,  a l iquots  of  ur ine  and  t h y r o i d  h o m o -  
g e n a t e  f rom each  ra t ,  t o g e t h e r  w i t h  an  a l iquot  of the  

in jec ted  iodine  were  t h e n  c o u n t e d  for iodine-131 using a 
Nuclear  En t e rp r i s e s  G a m m a m a t i c .  The pe rcen t age  excre-  
t ion  of  in jec ted  iodine-131 dur ing  the  col lect ion per iod  
was  calcula ted,  t o g e t h e r  w i t h  renal  iodide c learance  va lues  
for each  ra t ,  d e t e r m i n e d  by  the  m e t h o d  of ALBERT, 
TENNEY and  LORENZ 3. Ur ine  was ana lysed  for sod ium 
and  po ta s s ium by  f lame p h o t o m e t r y ,  and  chloride de te r -  
mined  using an ' E E L '  chlor ide meter ,  

Less t h a n  4 % of t he  in jec ted  iodide a c c u m u l a t e d  in 
the  t h y r o i d s  of all animals .  All doses  of P T U  increased 
s ignif icant ly  t he  excre t ion  of iodide, sodium, chlor ide and  
po t a s s ium above  control  levels (p < 0.01, TaMe I), b u t  
did no t  s igni f icant ly  a l ter  urine flow. The Figure  shows" 
t h e  re la t ionsh ip  b e t w e e n  renal  iodide c learance  and  
chlor ide excre t ion  w h e n  the  d a t a  for ind iv idua l  an imals  
f rom Table  I are  p lo t t ed .  The  corre la t ion  coeff ic ient  is 
h igh ly  s igni f icant  (p < 0.001) ; t h e  s ame  degree  of corre-  
la t ion is also found  b e t w e e n  iodide c learance  a n d  sod ium 
excre t ion.  

T h e  effects  of a physio logica l  dose of t hy rox ine ,  g iven 
a t  t he  t i m e  of wa te r  loading,  on e lec t ro ly te  and  ur ine  
excre t ion  are  shown  in Table  II .  Iodide,  sodium,  chlor ide 
and  ur ine excre t ion  are no t  s ign i f icant ly  d i f fe ren t  in these  
t h y r o x i n e - t r e a t e d  groups  when  c o m p a r e d  wi th  t he  corre-  
spond ing  groups  in Table  I which  were  no t  given t h y -  
roxine.  
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Table I. Effect of acute doses of propylthiouracil on electrolyte and water excretion in water loaded rats 

Treatment No. of Body 4-h urinary excretion of 
rats weight e l -  Na + 

(g) (~tEq/100 g body weight) 
K+ I-- 

(% of 
injected) 

Urine 
(ml]100 g 
body weight) 

Renal iodide 
clearance 
(cm3/min x 100) 

Control 8 241 :t: 7 23.5 4- 3.6 7.7 q- 1.2 30.7 + 3,1 7.3 q- 1.5 
10mgPTU/rat 8 2 4 0 ~ 7  71.34-13.1 56.74- 8.7 75.14- 4.2 18.34-2.9 
15 mg PTUlrat 8 258 :}: 6 88.8 4- 11.6 70.3 :t: 13.0 75.9 4- 4.6 26.7 -t- 2.4 
20 mg PTU/rat 8 2414-6 122.24-16.3 112.84-14.9 74.9 ~: 8.3 31.5±4.1 
30 mg PTU/rat 7 251 4- 6 84.9 4- 20.6 96.3 4- 25.4 72.5 4- 14.8 31.3 4- 3.8 

2.14-0.1 
2,2 4- 0.2 
2.3 4- 0.1 
2.4 4- 0.1 
1.5:1:0.2 

5.6=[= 1,1 
12.8 4- 2.0 
19.5 =L 2.3 
24.4 4- 3.2 
26.0 =J= 4.9 

Standard errors of the mean are indicated. 

Table II. Effect of thyroxine and propylthiouracil on electrolyte and water excretion in water loaded rats 

Treatment No. of Body 4-h urina-.y excretion of 
rats weight C1- Na + 

(g) (vEq/100 g body weight) 
K+ I-- 

(% of 
injected) 

Urine 
(ml/lO0 g 
body weight) 

Renal iodide 
clearance 
(craB/rain x 100) 

Thyroxine 20y.g/rat 8 239 ± 6 27.2 i 3.1 8.1 i 1.3 47.9 4- 2.8" 9.7 + 1.5 
Thyroxine 20 [zg/rat 8 258 t 4 91.1 4- 14.0 62,1 4- 12.9 75.0 ± 6.0 23,2 -~ 2.2 
+ 15 mg PTUlrat 

2.3 4- 0.1 
1.9 :t: 0.2 

6.6 4- 1.2 
17.8 -4- 2.4 

Standard errors of the mean are indicated. ~ Significantly different from control group in Table I. p < 0.001. 
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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. 
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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 rmo-  
s t a t e d  c h a m b e r ;  j us 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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