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These  e x p e r i m e n t s  wil l  b e  c o n t i n u e d  a n d  a ful l  ac-  
c o u n t  p u b l i s h e d  in  t h e  A c t a  p h a r m a c o t o g i c a  e t  rex±co- 
log±ca S c a n d i n a v i c a .  

I) .  CA1M[PBELL 
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Rdsumd 

H u i t  d i u r 6 t i q u e s  mercu r i e l s  o n t  ~t6 6 tudi~s  se lon  l a  
t e c h n i q u e  de SPERnER u t i l i s a n t  la c i r c u l a t i o n  p o r t e  rd- 
na le  de la poule .  Six d ' e n t r e  eux  o n t  m o n t r 6 s  c l a i r e m e n t  
l eu r  ~ l i m i n a t i o n  p a r  s ec r e t i on  tub : f l a i re .  U n e  d iur~se  
a c q u e u s e  p e u t  ~t re  o b t e n u e  a v e c  t o u s l e s  d i u r e t i q u e s  
6tudi~s,  darts  la p l u p a r t  des  cas  elle es t  un i l a t ~ r a l e  d u  
c6t~ injectS.  U n e  diur~se  N a  e t  C1 la  sui t .  O n  p e u t  sup -  
p r i m e r  la  d iur~se  u n i l a t ~ r a l e  p a r  la  p r o b e n ~ c i d e  e t  le 
v e r t  de b romocr6so l .  Les  compos~s  ~tudi6s  s o n t  ~l imin6s  

des  v i t e s ses  t r~s  d i f fdrentes .  C e u x  qu i  p r ~ s e n t e n t  
l ' d l i m i n a t i o n  la  p lus  len te ,  m o n t r e n t  6 g a l e m e n t  l ' a c t i v i t 6  
d i u r 6 t i q u e  la p lus  g r a n d e  e t  de  p lus  l o n g u e  dur6e .  

The Problem of'  Conditioning'  the Action of 
Antiphlogist ic  Corticoids by the Thyroid Gland 

T h e  c o m m u n i c a t i o n s  p u b l i s h e d  by DOMENJOZ et al.: 
a n d  STENGER et aL e r e p o r t  t h e  loss of a n t i p h l o g i s t i c  ac t i -  
v i t y  of co r t i sone ,  A C T H  a n d  o t h e r  a n t i - i n f l a m m a t o r y  
a g e n t s  a f t e r  t h y r o - p a r a t h y r o i d e c t o m y .  T h e s e  a u t h o r s  
u sed  t h e  f o r m a l i n  a r t h r i t i s  t e s t  as  i n d i c a t o r .  SELYE 
cou ld  n o t  c o n f i r m  t h e i r  o b s e r v a t i o n s .  I n  a d d i t i o n  to  t h e  
f o r m a l i n  a r t h r i t i s  t es t ,  h e  also used  d e x t r a n  e d e m a  of 
t h e  r a t  p a w  a n d  t h e  so-cal led  ' g r a n u l o m a  p o u c h '  as a n  
e x p e r i m e n t a l  mode l  ~. T h e  p a r t i c i p a t i o n  of o t h e r  f ac to r s  
in  t h e  a n t i p h l o g i s t i c  a c t i o n  of co r t i co ids  s e e m e d  v e r y  
i n t e r e s t i n g  t o  us, a n d  we t r i e d  to  v e r i f y  t h e s e  o b s e r v a -  
t i ons  u s i n g  a n o t h e r  i n d i c a t o r  ' t h e  c o t t o n  pe l l e t  g r a n u -  
l o m a  t e s t '  mod i f i ed  a c c o r d i n g  to  2~/[EIER et al. ~, Thi s  t e s t  
is f r e q u e n t l y  used  in  t e s t i n g  a n t i p h l o g i s t i c  eor t ico ids ,  
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w h i c h  dec rease  t h e  q u a n t i t y  of n e w l y  f o r m e d  granulo- 
m a t o u s  t i s sue  a r o u n d  i m p l a n t e d  c o t t o n  pel le ts .  

Methods . - -S ix ty - three  m a l e  W i s t a r  ra t s ,  k e p t  under 
s t a n d a r d  c o n d i t i o n s  o n  L a r s e n  d i e t  a n d  t a p  w a t e r  ad 
lib±turn, were  s u b d i v i d e d  i n t o  7 g r o u p s  of 9 animuls .  The 
a v e r a g e  b o d y  w e i g h t  of t h e s e  a n i m a l s  was  110-140 g. 
I n  t h e  G r o u p  V, VI ,  V I I  t h y r o - p a r a t h y r o i d e c t o m i e s  
were  p e r f o r m e d  u n d e r  e t h e r  a n a e s t h e s i a .  T h e  operated 
a n i m a l s  r ece ived  100 m g / k g  of c a l c i u m  g l u c o n a t e  sub- 
c u t a n e o u s l y  da i l y  a n d  1% c a l c i u m  l a c t a t e  in  t h e  drinking 
wa te r .  Af t e r  a w e e k  al l  a n i m a l s  were  t a k e n  in to  the 
e x p e r i m e n t .  C o t t o n  pe l le t s  of a v e r a g e  w e i g h t  20 -4- 1 mg 
were  i m p l a n t e d  s u b c u t a n e o u s l y  in  t h e  in te rscapulary  
a r e a  of t h e  back .  Af t e r  i m p l a n t a t i o n ,  t r e a t m e n t  with 
p r e d n i s o n e  ( 1 - d e h y d r o c o r t i s o n e - U l t r a c o r t e n  C[BA)  was 
i n i t i a t e d  in G r o u p s  I I I  a n d  VI .  E a c h  a n i m a l  of these 
g r o u p s  o b t a i n e d  5 m g  of p r e d n i s o n e  per os da i ly  for 7 
days .  I n  G r o u p s  I V  a n d  V I I ,  t h e  i m p l a n t e d  cotton 
pe l le t s  were  i n j e c t e d  w i t h  a s ingle  dose  of 5 m g  hydro- 
c o r t i s o n e  a c e t a t e  o n  0.2 mI of a q u e o u s  c ry s t a l l i ne  suspen- 
s ion ( H y d r o c o r t i s a t e  Leo).  G r o u p s  I, I I  a n d  V served as 
con t ro l s .  G r o u p  I i n c l u d e d  t h e  i n t a c t  c o n t r o l  animals, 
e ach  a n i m a l  of G r o u p  I I  r ece ived  100 m g / k g  of calcium 
g l u c o n a t e  s u b c u t a n e o u s l y  da i ly  for 7 d a y s  a n d  drank 
0-1% c a l c i u m  l a c t a t e  to  e l i m i n a t e  t h e  in f luence  of in- 
j e c t e d  a n d  i n g e s t e d  ca lc ium.  F ina l ly ,  G r o u p  V consisted 
of con t ro l ,  t h y r o - p a r a t h y r o i d e c t o m i z e d  a l f imals .  After 
7 days ,  t h e  g r a n u l o m a s  w h i c h  d e v e l o p e d  were  excised 
in  al l  g roups  a n d  ca re fu l ly  d i s sec ted  f r o m  t h e  surround- 
ing free t issue.  T h e  g r a n u l o m a s  were  d r i ed  a t  54 ° C over- 
n i g h t  a n d  t h e n  we ighed  to  e s t i m a t e  t h e  d r y  weight .  The 
w e i g h t  of t h e  i m p l a n t e d  c o t t o n  pet ter  was  t h e n  subt rac ted  
f r o m  t h e  d r y  w e i g h t  of t h e  g r a n u l o m a .  

Results.--  T h e  p r i n c i p a l  f ind ings  a re  s u m m a r i z e d  in the 
Tab le .  T h e  s t a t i s t i c a l  e v a l u a t i o n  was  m a d e  after 
FISHER ~. The  a n t i p h l o g i s t i c  co r t i co ids  g iven  e i t h e r  per os 
(p rednisone)  or  local  ( h y d r o c o r t i s o n e  ace t a t e )  inhibited 
t h e  d e v e l o p m e n t  of c o t t o n  pe l l e t  g r a n u l o m a .  Calcium 
g l u c o n a t e  a lone  d id  n o t  i n f l uence  s i g n i f i c a n t l y  in any 
w a y  t h e  d e v e l o p m e n t  of g r a n u l o m a .  Thy ro -pa r a thy ro -  
i d e c t o m i z e d  a n i m a l s  e x h i b i t e d  s l i gh t ly  r e d u c e d  formation 
of g r a n u l o m a t o u s  t issue.  P r e d n i s o n e  a n d  hydrocort isone 
a c e t a t e  e x e r t e d  a m a r k e d  i n h i b i t o r y  e f fec t  a lso in thyr0- 
p a r a t h y r o i d e c t o m i z e d  an ima l s .  F r o m  t h e s e  resul t s  we 
cou ld  n o t  c o n f i r m  t h e  o b s e r v a t i o n  of Do . ,~NJoz  and 
SrENGER. T h e  m e c h a n i s m  of a n t i p h l o g i s t i c  corticoids 
a c t i o n  is m a i n l y  d i rec t ,  i n d e p e n d e n t  of t h y r o i d  and 

5 R. FISHER, Statistical methods for research workers (London 1931). 

The effect of prednisone and hydrocortisone acetate on the formation of cotton pellet granuloma in intact and thyro-parathyroidectomized 
rats. 

Group 

I 
II 

I I I  
IV 

V 
VI 

VII  

Treatment 

In tac t  control 
In t ac t  control - 100 mg/kg calcium glu- 
conate daily 
Prednisone 5 mg per os daily 
Hydrocort isone acetate  5 mg Iocal . . . .  

Thyro-para thyroidectomy control . . . 
Thyro-para thyroidectomy - prednisone 
5 mg per os daily 
Thyro-para thyroidec tomy - hydrocort i-  
sone acetate 5 mg local 

Dry weight of granuh~ma (rag) 

q5 

48.3 ~ 4.7 

47.2 ~ 3-8 
32-8 ~ 0.7 
13.9 4- 0.5 

45.0 ~ 5.8 

31.7 -4- 0.9 

17.0 ~ 1-3 

14.3 

± 11.4 
4- 2-3 
-4- 1.5 

::~ 17.6 

-4- 2-6 

± 3.0 

ms:gnifieant 
< 0.01 
< 0'01 

< 0.01 

< 0.01 

{ib statistical average; a statistical deviation; p value of probability 



[15. v i i i .  1957] Kurze Mitteilungen- Brief Reports 329 

other  e n d o c r i n e  g lands .  T h e  r e a c t i v i t y  of i n f l a m m e d  
tissue on  a n t i - i n f l a m m a t o r y  a g e n t s  is of cou r se  d e p e n d -  
ent on  v a r i o u s  f ac to r s  of n e r v o u s  a n d  h u m o r a l  or igin .  
I t  m u s t  b e  t a k e n  i n t o  c o n s i d e r a t i o n  t h a t  t h e  cou r se  of  
e x p e r i m e n t a l l y  i n d u c e d  i n f l a m m a t i o n  is s l i gh t ly  r e d u c -  
ed in t h e  h y p o t h y r o i d  a n i m a l s  as we h a v e  o b s e r v e d  in 
other  u n p u b l i s h e d  e x p e r i m e n t s .  T h e  a n t i - i n f l a m m a t o r y  
effect of co r t i co ids  was  a l w a y s  m a r k e d  in  t h y r o - p a r a -  
t h y r o i d e c t o m i z e d  a n i m a l s  or  in  a n i m a l s  r e c e i v i n g  
m e t h y l t h i o u r a c i l  for  a long  t ime .  A l t h o u g h  i t  is wel l  1200 
known t h a t  co r t i sone  a n d  p h e n y l b u t a z o n e  i n h i b i t  t h e  -% 
thyro id  f u n c t i o n ,  i t  wou ld  b e  v e r y  d i f f i cu l t  t o  f i nd  a ~ g 0 0  
parallel b e t w e e n  t h e  i n h i b i t i o n  of t h y r o i d  g l a n d  a n d  t h e  .~. 
an t iph log i s t i c  a c t i o n  of cor t ico ids .  600 
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E x p e r i m e n t e l l  w u r d e  die  W i r k u n g  y o n  P r e d n i s o n  u n d  N. 
H y d r o c o r t i s o n a c e t a t  au f  die E n t w i c k l u n g  des  F r e m d -  80~ 
kSrpe rg ranu loms  a n  i n t a k t e n  u n d  a n  t h y r e o i d -  u n d  
p a r a t h y r e o i d e k t o m i e r t e n  T i e r e n  u n t e r s u c h t .  N a c h  be id -  40 
seitiger T h y r e o i d e k t o m i e  k o n n t e  k e i n e  U n t e r d r t i c k u n g  
der e n t w i c k l u n g s h e m m e n d e n  E f f e k t e  d e r  Cor t i co ide  
festgestel l t  we rden .  

The Antagonism of Reserpine Hypothermia 
by Iproniazid 

The s e d a t i v e  a c t i o n  of r e s e r p i n e  m a y  b e  a n t a g o n i z e d  
by p r e v i o u s  a d m i n i s t r a t i o n  of i p r o n i a z i d k  I t  h a s  a lso 
been s h o w n  t h a t  a f t e r  t h e  . a d m i n i s t r a t i o n  of  r e se rp ine ,  
there is a fa l l  in  t h e  leve l  of 5 - h y d r o x y t r y p t a m i n e  (HT)  
in the  b r a i n  2 a n d  a n  inc rease  in  e x c r e t i o n  of 5 - h y d r o x y -  
indoleacet ic  ac id  3. S ince  i p r o n i a z i d  is a power fu l  in-  
hibitor of m o n o a m i n e  ox i da s e  4, a n  e n z y m e  l ike ly  to  be  
responsible for  t h e  d i s a p p e a r a n c e  of H T  f r o m  t h e  b r a i n  
following rese rp ine ,  t h e  r e l a t i o n s h i p  b e t w e e n  m o n o a m i n e  
0xidase i n h i b i t i o n  a n d  r e s e r p i n e  a n t a g o n i s m  b y  ip ron i -  
azid was e x a m i n e d .  T h e  a c t i o n  of r e s e r p i n e  s t u d i e d  was  
the p r o d u c t i o n  of h y p o t h e r m i a  in  t h e  mouse ,  w h i c h  h a s  
been s h o w n  t o  be  c losely  r e l a t e d  to  t h e  s e d a t i v e  a c t i o n  
of th is  d r u g  5. 

M o n o a m i n e  ox ida se  a c t i v i t y  w as  d e t e r m i n e d  in t h e  
brain a n d  l ive r  of g r o u p s  of mice  i n j e c t e d  w i t h  100 m g / k g  
iproniazid i n t r a p e r i t o n e a l l y .  T h e  mice  were  k i l led  a n d  t h e  
activity of h o m o g e n i z e d  b r a i n  o r  l iver  d e t e r m i n e d  
manomet r i ca l ly  b y  a m e t h o d  p r e v i o u s l y  d e s c r i b e d  ~. T h e  
first g r o u p  was  k i l led  i m m e d i a t e l y  a f t e r  i n j e c t i o n  a n d  
further g r o u p s  a f t e r  i n t e r v a l s  f rom 30 ra in  to  14 days .  
Using t h e  s a m e  i n t e r v a l s ,  c o r r e s p o n d i n g  g r o u p s  of 10 or  
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m o r e  i p r o n i a z i d - t r e a t e d  mice  were  i n j e c t e d  w i t h  2 m g j k g  
r e se rp ine  i n t r a p e r i t o n e a l l y  a n d  t h e  m e a n  r e c t a l  t e m -  
p e r a t u r e  of e ach  g r o u p  d e t e r m i n e d  4 h la te r .  T h i s  
t e m p e r a t u r e  was  used  as a n  i n d e x  of t h e  s e d a t i v e  ac t i -  
v i t y  of r e s e r p i n e ;  t h e  dose  u sed  in  t h e s e  e x p e r i m e n t s  
r e d u c e d  t h e  b o d y  t e m p e r a t u r e  of  mice  to  30.5°C 4- 
0-5°C in  4 h a t  a r o o m  t e m p e r a t u r e  of 22°C. 

Untreated Mice 

liver Monoamine oxi~ase Activity 

Untreated Nice 

8rain Monoamine Oxidase 

/ 

gntrvated Mice 
°C383~ [t ~ 

s2 . "-+ 

3g . . . . .  012 d 1 2 7 14 
L h II Oay$ - -~  
t I 

Upper two tracings--liver and brain Inonoamine oxidase activities: 
mean values for groups of mice killed at various intervals after in- 
jection of 100 mglkg iproniazid intraperitoneally. Lower tracing-- 
mean rectal temperatures of groups of mice, measured 4 h after in- 
jection of ~ mglkg reserpine intraperitoneally, plotted against the 
interval between administration of 100 mg/kg iproniazid intra- 
peritoneally and injection of reserpine. Vertical lines represent 

standard errors of mean values. 

As  s h o w n  in  t h e  F igure ,  t h e  h y p o t h e r m i c  a c t i o n  of 
r e s e r p i n e  was  r e d u c e d  b y  ip ron i az id ,  b e i n g  c o m p l e t e l y  
a b o l i s h e d  w h e n  t h e  i n t e r v a l  b e t w e e n  t h e  two  d r u g s  was 
24 h. 

F u r t h e r ,  t h e r e  was  a close para l le l  b e t w e e n  b r a i n  
m o n o a m i n e  ox ida se  a c t i v i t y  a n d  t h e  h y p o t h e r m i c  e f fec t  
of r e se rp ine .  I n h i b i t i o n  of t he  e n z y m e  a n d  r e d u c t i o n  in 
e f f ec t iveness  of r e se rp ine  b y  i p r o n i a z i d  d e v e l o p e d  
t o g e t h e r .  B o t h  c o m m e n c e d  a f t e r  ~z-1 h a n d  r e a c h e d  a 
m i n i m u m  in  4 -24  h. R e c o v e r y  b e g a n  a b o u t  2 d a y s  l a t e r  
a n d  was  b a r e l y  c o m p l e t e  a f t e r  14 days .  

O n  t h e  o t h e r  h a n d ,  I iver  m o n o a m i n e  ox ida se  was  
c o m p l e t e l y  i n h i b i t e d  w i t h i n  ~ h a f t e r  i p r o n i a z i d  in jec -  
t ion ,  t h a t  is, whi le  i n h i b i t i o n  of t h e  b r a i n  e n z y m e  was  
f a r  f rom comple t e .  F u r t h e r m o r e ,  l i ve r  m o n o a m i n e  ox id -  
ase  a c t i v i t y  h a d  r e t u r n e d  to  n o r m a l  b y  7 days ,  whi le  t h e  
e n z y m e  a c t i v i t y  of t h e  b r a i n  was  s t i l l  c o n s i d e r a b l y  in-  
h ib i t ed .  

A r e l a t i o n s h i p  t h u s  ex i s t s  b e t w e e n  t h e  degree  of 
h y p o t h e r m i a  p r o d u c e d  b y  r e s e r p i n e  a n d  t h e  level  of 
m o n o a m i n e  ox idase  a c t i v i t y  in  t h e  b r a i n  a t  t h e  t i m e  of 


