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respec t ive ly  b y  t he  c o m p o u n d s  [ (V-VIII)~,  [(III) ,  
( V I - X ) ]  a n d  [(III) ,  (V-X)] .  All these  c o m p o u n d s  save  (IV) 
showed some i n h i b i t o r y  a c t i v i t y  aga ins t  a n y  of t he  3 t e s t  
fungi.  However ,  t he  c o m p o u n d s  (IX),  (X) a n d  (V) 
showed specif ici ty  in t he i r  i n h i b i t o r y  ac t ion  (Table  I). The  
c o m p o u n d s  (III) ,  (IV) and  (X) i n h i b i t e d  or d i s t u r b e d  t he  
g r o w t h  of ge rm t u b e s  of t h e  same  fungus,  a l lowing 80-  
100~ g e r m i n a t i o n  of spores  of H. oryzae. Germ t u b e  
g r o w t h  was s ign i f ican t ly  r educed  b y  these  3 compounds .  
Moreover, (III) a n d  (IV) resu l ted  in swellings of germ 
tubes  (Table  II). T he  c o m p o u n d s  (vii), (III) a n d  (viii) 
were found  to be  h igh ly  p o t e n t  g r o w t h  inh ib i t o r s  of 
all  t h e  fungi  t e s t ed  (Table  I I I )  Two of t h e m  (vii a n d  
vii i )  appea red  to  be good g e r m i n a t i o n  inh ib i to r s  
(Table  I). F u r t h e r ,  t he  c o m p o u n d  (X) was found  to  be  a 
specific i n h i b i t o r  for H. oryzae alone. Dif ferent ia l  g r o w t h  
i n h i b i t o r y  a c t i v i t y  was shown  b y  (V) and  ( IX) ,  be ing  
i n h i b i t o r y  to  all excep t  Rh. nigricans, and  b y  (IV), be ing  
i n h i b i t o r y  to  all excep t  A. niger. Sporu l a t i on  i n h i b i t o r y  
ac t i v i t y  t o w a r d s  H. oryzae a n d  A. niger was obse rved  ill 
only (VIII). The  c o m p o u n d s  (III) and  (V) showed 
a n t i s p o r u l a n t  a c t i v i t y  for H. oryzae while  (VI) a n d  (X) 
exh ib i t ed  t h e  same  p r o p e r t y  for R. nigricans (Table  I I I )  
This  is a v e r y  useful  obse rva t ion ,  since the  i m p o r t a n c e  of 
spo ru l a t i on  in seconda ry  sp read  of such  p a t h o g e n s  is 
v e r y  we l l -known 9. T he  MIC for (VI) and  (viii) was 

found  to be  25 ~g/ml  and  t h a t  for (VII)  was  30 ~g/ml.  
The  h igh  a n t i f u n g a l  a c t i v i t y  of these  3 con lpounds  a t  such  
a low c o n c e n t r a t i o n  is v e r y  promis ing .  The  c o m p o u n d s  
( I I I - X )  a p p e a r  to  be s o m e w h a t  b r o a d  s p e c t r u m  in t he i r  
a c t i v i t y  t owards  d i f fe ren t  t ypes  of p l a n t  p a t h o g e n i c  fungi.  
Fu r the r ,  these  types  of cha lcones  and  the i r  co r respond ing  
d ihydro  a n d  f l a v a n o n e  de r iva t i ve s  show fungi tox ic  
p r o p e r t y  since m o s t  of t h e m  i n h i b i t e d  t he  fungi  in 
d i f fe ren t  g r o w t h  phases .  F u r t h e r  work  in th i s  area  is now 
u n d e r w a y  ~0. 

Rdsumd. Act ion  an t i fong ique  et  a n t i s p o r u l a n t e  de 
d6riv6s cha lcones  et  f lavones.  
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H + Secret ion and Na+-K+-Dependent  A T P a s e  S y s t e m  in the H u m a n  Gastric  Mucosa  

H+ secre t ion b y  t he  h u m a n  s t o m a c h  is one of t he  
ac t ive  ca t ion  t r a n s p o r t  processes  ~, 2. D u r i n g  secre t ion  t he  
H+ is c o n c e n t r a t e d  106 t imes  aga ins t  i ts  c o n c e n t r a t i o n  
g r ad i en t  in  t he  s tomach .  I t  is well  k n o w n  t h a t  t he  H+ 
secre t ion  is a n  A T P - d e p e n d e n t  process2. Two e n z y m a t i c  
ways  are p r e sen t  for t he  hydro lys i s  oE A T P  a t  t he  level  
of t he  cell m e m b r a n e :  m e m b r a n e  A T P a s e  sys tem3,  ~ and  
adeny l  cyclase s y s t e m 5  A l t h o u g h  b o t h  of t he  2 sys t ems  
were o b t a i n e d  in t he  h u m a n  gas t r ic  mucosa  a-~2, t h e  
i m p o r t a n c e  of these  sys tems  is u n k n o w n  in  t he  H+ 
secret ion.  

I n  th i s  paper ,  a pos i t ive  and  m a t h e m a t i c a l l y  s ign i f ican t  
co r re l a t ion  ha s  been  p r o v e d  to be  p r e s en t  b e t w e e n  t he  H + 
secre t ion  and  t he  N a + - K + - d e p e n d e n t  A T P a s e  a c t i v i t y  
f rom h u m a n  fundic  gast r ic  mucosa.  

Material and methods. I n  45 p a t i e n t s  w i t h  pep t ic  ulcer  
(20 p a t i e n t s  w i t h  gas t r ic  and  25 p a t i e n t s  w i t h  duodena l  
ulcers), the H+ secretion by the stomach was measured 
without application of any drug (basal acid output). The 
H + secretion was expressed in mEq/h. These patients 
underwent resection of stomach because of peptic 
ulceration. During operation a piece was cut out from the 
fundic part of the stomach. The gastric mucosa and the 
muscular layer were separated from each other and the 
membrane ATPase was prepared from fundic gastric 
mucosa  w i t h  d i f fe ren t ia l  c en t r i f uga t i on  (20,000 •  and  
40 ,000•  a n d  t r e a t m e n t  w i t h  2.0 M N a I  so lu t ion  
accord ing  to t he  m e t h o d  p rev ious ly  descr ibed  6. The  
m e m b r a n e  A T P a s e  a c t i v i t y  was m e a s u r e d  in an  i n c u b a t i o n  
sys t em a t  37 ~ b y  l i be ra t ion  of inorganic  p h o s p h o r u s L  

ATPase activity of membrane fraction from human fundic gastric 
m U c o s a  

~g2+-dependent ATPase 

Total/Mg2+-dependent and 

Na +- K+-dependent/ATPase 

Na+- K+-dependent ATPase 

Total + ouabain (10 4 M) 

Ouabain (10 -~ M) inhibition 

0.81 • 0.13 

2.95 ~_ 0.10 

2.14 i 0.11 

0.77 • 0.13 

2.18 • 0.12 

The ATPase activity was determined ill presence of 2 mM 1Via 2+ 
(Mg2+-dependent part) and of 2 mM Mg 2+, 80 mM Na + and 33 mM 
K + (total ATPase). Na+-K+dependent ATPase was calculated as the 
difference between the total and Mg~+-dependent part alone. Ouabain 
was dissolved in the same salt solution (2 mM Mg 2+, 80 mM Na + 
and 33 mM K+). ATPase activity was expressed as means =t- SEIV[ 
of 10 patients, in b~moles of inorganic phosphorus (Pi) liberated by the 
transformation of ATP into ADP/mg membrane protein/h. 
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CorreIation between the Na+-K+-dependent ATPase activity from 
fttndic gastric mucosa (ordinate) and H + secretion (abscissa) in 45 
patients (n). Each single point represents the average of three differ- 
ent measurements. 

The  N a + - K + - d e p e n d e n t  A T P a s e  ac t iv i ty  was ca lcu la ted  
as t h e  dif ference b e t w een  t h e  t o t a l  (ob ta ined  in presence  
of Mg ~+, Na  + a n d  K+) an d  Mg2+-dependent  (ob ta ined  in 
presence  of Mg 2+) a lone 6-s 

Results and discussion. The  Tab le  shows t h e  typ ica l  
b e h a v i o u r  of m e m b r a n e  f rac t ions  f rom h u m a n  gas t r ic  
mucosa.  The  F igure  ind ica tes  a pos i t ive  an d  m a t h e m a t i -  
cal ly s ign i f ican t  cor re la t ion  b e t w een  t h e  H+ secre t ion  b y  
t h e  s t o m a c h  a n d  t h e  m a g n i t u d e s  of N a + - K + - d e p e n d e n t  
A T P a s e  a c t i v i t y  f rom h u m a n  fundic  gas t r ic  mucosa .  
The  biological  i m p o r t a n c e  of t h i s  pos i t ive  a n d  s igni f icant  
cor re la t ion  is as ye t  u n k n o w n  b e t w een  t h e  above-  
m e n t i o n e d  p a r a m e t e r s  of t h e  s tomach .  The  ene rgy  
u t i l i s a t ion  f rom A T P  for H + secret ion,  b y  the  way  
m e m b r a n e  A T P a s e  sys tem,  is a s sumed  b y  these  resu l t s  
in t h e  h u m a n  Iundic  gas t r ic  mucosa.  

Zusammen/assung. Es wurde  bei  U n t e r s u c h u n g e n  an  
45 P a t i e n t e n  eine pos i t ive  u n d  m a t h e m a t i s c h  s ign i f ikan te  
Kor re l a t ion  zwischen der  I-I+ Sekre t ion  u n d  der  A k t i v i t g t s -  
gr6sse de r  A T P a s e  v o n  M e m b r a n e  de r  F u n d u s s c h l e i m -  
h a u t  gefunden.  
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Inh ib i tory  Effects  of D i b u t y r y l  and Cycl ic  A M P  on  
( R a n a  p i p i e n s )  Sciat ic  N e r v e  

I t  has  been  r epo r t ed  t h a t  exogenous  a m o u n t s  of d i b u t -  
y ry l  cyclic A M P  and  t he  m e t h y l  xan th ines ,  t h e o p h y l l i n e  
a n d  caffeine (which i n h i b i t  hydro lys i s  of cyclic AMP),  
were found  to  mimic  the  i n h i b i t o r y  effect  of norep ine-  
p h r i n e  on  P u r k i n j e  cells 1. 

The  cerebel la r  P u r k i n j e  cell s tudy ,  l ike m a n y  others ,  
r epor t s  the  inf luence  of ce r t a in  pha rmaco log ica l  agen ts  on  
t he  s y n a p t i c  process  w i t h o u t  r ega rd  to  t he  effects these  
c o m p o u n d s  m a y  h a v e  on m e m b r a n e  exc i tab i l i ty .  I t  

Fig. 1. First spike represents the inherent response to threshold 
stimulation. Second spike shows 14 mV decrease in response as 
result of 30 rain exposure to 1 • 10 .4 M cyclic AMP. Third spike 
indicates nearly complete recovery. 

the  C o m p o u n d  Act ion  Potent ia l  in the  Frog  

should  be k e p t  in m i n d  t h a t  d rug  mod i f i ca t ion  of synap t i c  
t r a n s m i s s i o n  m a y  ac tua l ly  be a s econda ry  o u t co me  of t he  
d i rec t  ac t ion  of t h e  c o m p o u n d  on m e m b r a n e  exc i t ab i l i t y  2. 

I n  v iew of t h i s  cons idera t ion ,  t h i s  p a p e r  r epo r t s  t h e  
effects of d i b u t y r y l  an d  cyclic AMP,  as well as, t h e o p h y l -  
l ine  a n d  caffeine on  va r ious  p a r a m e t e r s  of t h e  c o m p o u n d  
ac t ion  p o t e n t i a l  in  t h e  pe r iphe ra l  n e rv o u s  s y s t e m  (frog 
sciat ic  nerve) .  

Materials and methods. Frogs  (R: pipiens) were ob t a ined  
f rom Mogul -Ed  Biological  Supp ly  Co. Af te r  double  
p i th ing ,  t h e  sciat ic  ne rve  was careful ly  d issected  in 
i sotonic  A m p h i b i a n  R inge r ' s  (240 mOsm).  All fascia and  
over ly ing  b r a n c h e s  of t h e  sciat ic  a r t e r y  were carefu l ly  
r e m o v e d  w i t h  fire pol ished glass d issec t ing  needles.  E a c h  
ne rve  was severed  j u s t  d i s ta l  to  sp ina l  gangl ia  7, 8, a n d  
9, a n d  p r o x i m a l  to  i ts  b i fu r ca t i o n  of pe ronea l  t ib ia l  
componen t s .  The  p r e p a r a t i o n  was t h e n  r e m o v e d  and  
placed on  electrodes  in a ne rve  c h a m b e r  in to  wh ich  air  
was b u b b l e d  a t  a p p r o x i m a t e l y  0.5 cm 3 rain.  

T h e  bas ic  des ign  of t h i s  s t u d y  was (o expose  t h e  ne rve  
t r a c t  to  solut ions  of a) A m p h i b i a n - R i n g e r ' s  du r ing  
d issec t ion;  b) t e s t  so lu t ion  for 30 m i n ;  c) A m p h i b i a n  
R inge r ' s  for  30 m i n  to  measu re  recovery .  Fol lowing each  
of t h e  t h r ee  exposures ,  ne rve  cha rac te r i s t i c s  such  as 
chronaxie ,  spike ampl i tude ,  l a t ency  an d  c o n d u c t i o n  
speed were compared .  The  t e s t  so lu t ions  were va r ious  
c o n c e n t r a t i o n s  of d i b u t y r y l  an d  cyclic AMP.  Caffeine 
(0.2 raM)  an d  t h eo p h y l l i n e  (4 raM)  were t e s t ed  a lone  or in  
add i t i on  to  d i b u t y r y l  an d  cyclic AMP. All d a t a  were ob- 
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