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The gastr ic ulcers, found in a small  percentage  of 
animals,  appeared to be typ ica l  stress ulcers, s imilar  to 
those produced by  exer t ion 9 and res t ra in t  10, and probab ly  
resulted from the  severe stress of d ig i toxin  intoxicat ion.  
On the o ther  hand,  the  duodenal  ulcers produced by 
dig i toxin  are not  due to stress, since other  types  of stress, 
e.g. restraint ,  exert ion,  exposure to cold, s tarvat ion,  fail 
to produce duodenal  ulcers while regular ly  producing 
gastric ulcers. Therefore,  the duodenal  ulcers described in 
the present  s tudy  are due to a specific effect of digi toxin.  

mentaire .  La  pathog6nie de l 'ulc~re duod6nal  par  la 
d igi toxine  reste inexpliqu6e. 
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Rdsumd. L 'admin i s t r a t ion  i.p. de digi toxine (0,75 mg) 
k des rats  femelles de 220 g produi t  en 3 & 4 jours un 
ulc~re duod6nal  chez 50% des animaux.  L 'es tomac  reste 
intact .  Les rats  m&les sont presque to t a l emen t  r6fractaires. 
La digi toxine  dis tent  aussi l ' es tomac par  r6tent ion ali- 
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A n h y d r o t i c  E f f e c t  o f  B e n z o d i a z e p i n e s  i n  M i c e  

Benzodiazepines  are not  bel ieved to inhib i t  secret ion;  
however  we have  been able to show an inhib i tory  effect 
of the  drugs on pa lmar  sweat ing in mice. 

Methods. Swiss mice weighing 16-20 g, randomized  
into groups of 10, were used in accordance wi th  a method  
a l ready fully described 1. The anhydro t ic  effect was 
assessed by  the  inhibi t ion  of pa lmar  skin conduc t iv i ty  
( IPSC %). The benzodiazepines tes ted were adminis tered 
in increasing doses ; the  animals  of each group all received 
the  same concentra t ion.  The drugs were g iven i.p. as a 
suspension in carboxymethylce l lu lose  20 min  before 
reading the  PSC. 

Results. Adminis t ra t ion  of benzodiazepines  to mice 
resul ted in I P S C  secondary to an inhibi t ion  of sweating. 
This  I P S C  is dosebound,  as can be seen f rom the graphs of 
the  regression equat ions  in the  Figure.  

Calculated f rom the  corresponding regression equations,  
the  doses (mg/kg) producing a 50% inhib i t ion  of the 
conduc t iv i ty  ( IPSC 50) as follows: n i t razepam:3 .82  
(3.09-4.95) ; lo razepam:4 .87  (3.62-7.50) ; d iazepam:  5.21 
(3.57-9.56) ; c lorazepate  : 37.61 (15.04-129.30) ; oxazepam : 
46.98 (22.0-128.90) ; ch lord iazepoxide :  54.19 (24.70- 
143.10) ; t e t r azepam:  72.10 (37.52-156.90) ; medazepam : 
105.10 (25.55-866.90). 

Discussion. The occurrence of I P S C  by benzodiazepines 
is established by the preceding regression equations.  
Now, m a n y  writers agree tha t  PSC depends on the  in- 
t ens i ty  of sweat ing 2 7, so this I P S C  can be in terpre ted  as 

a n  inhibi t ion of pa lmar  sweat ing (IPS). If  this  is so, 
what  mechan ism is involved  in the phenomenon  ? 

Actual ly ,  i t  can hard ly  be said tha t  benzodiazepines 
have  a not iceable  ant ichol inergic  effect. Indeed  the  
antagonis t ic  ac t iv i ty  of d iazepam on acetylchol ine in the  
guinea-pig i leum test  is 20,000 t imes  lower than  tha t  of 
a t ropine  s. 
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On the  o ther  hand, when one considers the  inhibi t ion of 
the  peripheric  cholinergic effects of oxot remor ine  in 
mice, the  antagonist ic  ac t iv i ty  of d iazepam is only 10 
t imes  lower s t han  tha t  of atropine.  However ,  according 
to our exper imenta l  results the  I P S C  50 of a t ropine  is 
0.12 mg/kg, which means  t h a t  d iazepam has an anhydrot ic  
ac t iv i ty  43.4 t imes  lower than  atropine.  The most  ac t ive  
and the  least  ac t ive  benzodiazepines tes ted on PSC - 
n i t razepam and medazepam - are respect ive ly  31.8 and 
876 t imes  less act ive  than  atropine.  So the  hypothesis  of 
an ant icholinergic mechanism to expla in  the  ant isweat ing 
effect of benzodiazepines appears to be ruled out. Could 
this phenomenon  be a t t r ibu tab le  to the  m-adrenolytie 
ac t iv i ty  of benzodiazepinesS-L~ Indeed m-adrenolytics 
l ikewise present  an I P S  n. The I P S C  50 of moxisy ly te  
and hydergine  are respect ively  32.32 and 13.95 mg/kg  
and are therefore closer to those of benzodiazepines.  
Final ly ,  one mus t  not  discount  the  possibi l i ty t h a t  the  
I P S  of benzodiazepines originates centra l ly  on account  
of the  central  depressive ac t i v i t y  of these drugs. Indeed,  
hypnot ics  likewise present  an IPS.  The I P S C  50 of 
phenobarbi ta l ,  pen tobarb i t a l  and methaqua lone  are 
respect ively  53.71, 27.90 and 27.92 mg/kg  ~2. 

Rdsumd. Les benzodiaz6pines inhibent  la s6cr6tion 
pa lmaire  cutan6e chez la souris propor t ionnel lement  ~t la 
close administr6e.  Les diff6rents m6canismes (choli- 
nergique,  e-adr6nergique,  central) qui  peuven t  4tre en 
jeu sont  discut6s. 
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The  Effect of H y d r o c o r t i s o n e  on T e n s i o n  and Cycl ic  A M P  M e t a b o l i s m  in T r a c h e a l  S m o o t h  Musc l e  

The mode of act ion of cort icosteroids in t r e a t m e n t  of 
bronchial  a s thma  is obscure. I n  high concentrat ions,  
cort icosteroids increased the  fi-adrenoceptor response of 
isolated human  bronchial  muscle l, ~. The  re laxa t ion  
following s t imula t ion  of fi-adrenoceptors in bronchial  ~ 
as well as in vascular  4, ~ and intes t inal  5 smooth  muscles is 
p robably  media ted  by  cyclic AMP. The nucleot ide  
probably  induces re laxat ion  by  reducing the  free myo-  
plasmic Ca 2+ concent ra t ion  by  s t imula t ing  sequester ing 
of Ca ~+ to microsomal  f ract ions ~. This work  was perform- 
ed to inves t igate  if glucocorticoids had any re laxing 
act ion and whether  t hey  influenced the  cyclic AMP 
metabol i sm of t racheal  and bronchial  smooth  muscles. 

The act ion of hydrocor t i sone (Hydrokor t i sonsuccina t  | 
Roussel) was tes ted on human  bronchial ,  muscles t racheal  
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rings f rom guinea-pig and bovine  t rachea.  The prepara-  
t ions were suspended in Krebs  b icarbonate  buffer  aera ted 
wi th  95% O~ and 5% CO2 at  37 ~ The isometr ic  muscle 
tension was measured by Grass F T  03 t ransducers  and 
registered on a Grass po lygraph  Model 7. In  all these 
preparat ions,  the  effect of hydrocor t i sone was tes ted in a 
cohcent ra t ion  range of 5 •  -s M bo th  on 
spontaneous tension and on h is tamine  cont rac ted  muscles. 
The  h u m a n  bronchial  muscle was most  sensi t ive to 
hydrocor t i sone;  in a concent ra t ion  of 1.0 ~M a complete  
re laxat ion  was produced bo th  in muscles wi th  spontaneous  
tone (Figure 1) and in muscles cont rac ted  by  h is tamine  
(1 • 10 -5 g/ml). In  tests on bovine  and guinea-pig trachea,  
h igher  concentra t ions  of hydrocor t i sone were needed 
(Figure 1). If  the  prepara t ions  were pre t rea ted  .with the  
/~-adrenoceptor blocking agent  sotalol (1.2 • 10 -5 g/ml), 
the  re laxing effect of hydrocor t i sone was decreased by  
about  50%. The re laxing effect of isoprenaline on guinea- 
pig (Figure 2) and bovine  t racheal  muscle (Figure 3) was 
po ten t i a t ed  if the  muscles were pre t rea ted  wi th  hydro-  
cort isone in a concent ra t ion  of  6 • 10 -5 M. 

The effect of hydrocort isone,  o r  a combina t ion  of 
hydrocor t i sone and isoprenaline, was s tudied on cyclic 
AMP conten t  and tension of bovine  t racheal  muscles, 
which had been suspended for 60 min  in Krebs  buffer  
solution. The muscles were frozen in frigen 12 and solid 
CO 2 at f ixed t imes  after  adminis t ra t ion  of the  drugs. The 
frozen tissues were homogenized in 5% tr ichloroacet ic  
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Fig. 1. The relaxing effect of hydrocortisone on different smooth 
muscle preparations with spontaneous tone. a) Segmental bronchi 
from humans, b) Tracheal rings from guinea-pig, e) Bovine tracheal 
muscle, 
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