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boxylase .  I n  t he  a n t r e c t o m i z e d  rats ,  t h e  basa l  h i s t a m i n e  
level  was  lower t h a n  ill t h e  con t ro l  r a t s  4, 14; however ,  t h e y  
st i l l  r e sponded  to p e n t a g a s t r i n  w i t h  r educ t i on  of t he  
h i s t a m i n e  level  and  a c t i v a t i o n  of h i s t id ine  deca rboxy lase  
(figure 2). 
The  role of t he  vag i  for t he  mob i l i za t ion  of mucosa l  h i s t a -  
m ine  a n d  a c t i v a t i o n  of h i s t id ine  deca rboxy lase  in t he  r a t  
s t o m a c h  has  been  a s ub j ec t  of some con t rover sy .  There  
h a v e  been  c la ims  t h a t  t h e  vagus  affects  t he  h i s t a m i n e -  
s to r ing  ceils d i rect ly ,  and  t h a t  e.g. t he  response  to  feeding 
is t he  c o n j u n c t i v e  r e su l t  of v a g a l  e x c i t a t i o n  and  increased  
s e rum gas t r in  c o n c e n t r a t i o n  e, 7. I n  p rev ious  pub l ica t ions ,  
we h a v e  a rgued  t h a t  t h e  vag i  do no t  c o n t r i b u t e  d i r ec t ly  
to t he  a c t i v a t i o n  of h i s t i d ine  deca rboxy la se  a f te r  feeding 

and  t h a t  t he  e n z y m e  a c t i v a t i o n  induced  b y  vaga l  exci ta-  
t ion  is indi rec t ,  be ing  t h e  resu l t  of gas t r in  release 4,10, 11 
I n  t he  p r e s e n t  s tudy ,  we show t h a t  in  a n t r e c t o m i z e d  r a t s  
feeding fails to  induce  lower ing  of gas t r ic  h i s t amine ,  
whereas  t he  h i s t amine - lower ing  c a p a c i t y  of p e n t a g a s t r i n  
is r e t a i n e d  also in t he  absence  of a n t r a l  gas t r in .  W e  h a v e  
p rev ious ly  s h o w n  t h a t  a n t r e c t o m y  does n o t  p r e v e n t  vaga l  
exc i t a t i on  f rom s t i m u l a t i n g  gas t r ic  acid secre t ion  1~. Thus ,  
n e i t h e r  v a g a l  e x c i t a t i o n  no r  a n y  o the r  physio logica l  
m e c h a n i s m  induced  b y  t he  process  of feeding is able  to  
mobi l ize  gas t r ic  h i s t a m i n e  in t he  absence  of a n t r a l  gas t r in .  

14 R. Hh&anson and G. Liedberg, Am. J. Physiol. 221,641 (1971). 
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Summary. Low doses of i soproterenol ,  g iven  p e r m a n e n t l y  b y  a new a p p l i c a t i o n - m e t h o d ,  show the  same  effects on  
s a l i va ry -g l and  e n l a r g e m e n t  of r a t s  t h r o u g h o u t  approx .  6 days  t h a n  10fold h igher  c o n c e n t r a t i o n s  g iven  b y  p rev ious  
workers  as single da i ly  in jec t ions .  

Since i t  is c o m m o n  knowledge ,  t h a t  large doses of iso- 
p r o t e r e n o l  (IS) l ead  to  a cons iderab le  e n l a r g e m e n t  of t h e  
s a l i va ry -g l ands  of r a t s  2, we used th i s  well k n o w n  reac t ion  
as a t e s t  to p rove  t he  ef fec t iveness  of a new k ind  of 
p e r m a n e n t  app l i ca t i on  of IS.  
Material and methods. A n u m b e r  of male  and  female  
W i s t a r  r a t s  of approx .  250 g were d iv ided  in to  3 groups.  
The  an ima l s  were l apa ra tomized ,  and  p las t ic  capsules  
(Brand ,  Cat . -Nr .  780500) w i t h  a vo lume  of 2 ml  filled 
w i t h  IS - so lu t ions  or w i t h  so lven t  (Aq. dest .  w i t h  a d rop  
of 0.1 N HC1) a n d  sealed w i t h  a dia lysis  m e m b r a n e  (Union  
Carbide)  were p u t  in to  t he  a b d o m i n a l  cav i ty .  Af te r  t he  
w o u n d s  h a v e  been  closed, t he  an i m a l s  were p u t  b a c k  in to  
t h e i r  cages. 
The  f i rs t  g roup  received capsules  c o n t a i n i n g  a n  IS-  
so lu t ion  of 4 mg/ml ,  t h e  second capsules  w i t h  a 1 m g / m l  
so lu t ion  a n d  t h e  con t ro l  g roup  capsules  t h a t  were filled 
w i t h  so lven t  only.  
The  n u m b e r  of an im a l s  s h o w n  in the  f igures were kil led 
on  9 consecu t ive  days  a t  12 h, t he  r i g h t  p a r o t i d  and  

s u b m a x i l l a r y  g land  a n d  t h e  capsules  were r emoved .  T h e  
g lands  were weighed,  cu t  a n d  s t a ined  (H.E.)  for h i s to -  
logical e x a m i n a t i o n  a n d  t he  r e m a i n i n g  I S - c o n c e n t r a t i o n  
in t he  depo t -capsu les  was d e t e r m i n e d  us ing  a s l ight ly  
modi f i ca t ion  of t he  V u l p i a n - m e t h o d  3. Of t he  col lected 
da ta ,  ~ and  SEM va lues  were e s t i m a t e d  a n d  a capsule-  
o u t p u t  d i a g r a m  was p l o t t e d  b y  a Un ivac -494  Compute r ,  
b y  cou r t e sy  of t he  R e c h e n z e n t r u m  Graz.  
Results. Concern ing  t he  8-rag-capsules i t  could  be said 
t h a t ,  t h o u g h  t he  o u t p u t  r a t e s  of t he  f i rs t  2 days,  as c an  
be seen in f igure 1, g r ea t ly  exceed those  of t he  fol lowing 
days,  a m e a s u r a b l e  flow ra te ,  t h a t  can  sti l l  be  cons idered  
effectful,  is m a i n t a i n e d  up  to t he  6 th  day,  while  t h e  
o u t p u t  of t he  2-mg-capsules  is n a t u r a l l y  smal le r  b u t  also 
m e a s u r a b l e  up  to  16 h (figure 1). 

1 We are very much indebted to Mrs K. St6kl and Miss E. Stangl 
for their valuable technical assistance. 

2 H. Selye, E. Veilleux and M. Cantin, Science 1,33, 44 (1961). 
3 Meth. Biochem. Anal., vol. II, Intersci. Publ., John Wiley & Sons, 

Inc., New York, London, Sidney 1957. 
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Fig. 1. Capsule output in mg. --, 8 mg ISO/capsule; - - - ,  2 Ing ISO[ 
capsule. Plotted by an UNIVAC 494 Computer. 
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Fig. 2. Salivary gland weight, given in percent of total animal weight 
at killing time. - - - ,  Controls; --,  2-rag-capsules; - . - . - ,  8-rag- 
capsules. 
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F igu re  2 shows  a h i g h l y  s ign i f i can t  s a l i v a r y - g l a n d  
e n l a r g e m e n t  d u r i n g  7-8  d a y s  of t he  a n i m a l s  t r e a t e d  w i t h  
t h e  capsu le  c o n t a i n i n g  t h e  8 -mg-so lu t ion .  
T he  s a l i v a r y - g l a n d  we igh t s  of t he  r a t s  t r e a t e d  w i t h  a 
capsu le  c o n t a i n i n g  2 m g  I S were n o t  d i s t i n g u i s h a b l e  f rom 
the  controls .  Neve r the l e s s ,  m o d e r a t e  ce l l - en l a rgemen t  a n d  
mi tos i s  could  be seen in t he  g l ands  of t he se  an ima l s ,  while  
s u b s t a n t i a l  ce l l -prol i fera t ion a n d  mi to t i c  a c t i v i t y  d u r i n g  
6 d a y s  occur red  in t he  a n i m a l s  t r e a t e d  w i t h  t he  8-mg-  
so lu t ion .  

Discussion. Th e  m e t h o d  of g iv ing da i ly  in jec t ions  of c a t e -  
c h o l a m i n e s  h a s  t h e  d i s a d v a n t a g e  t h a t  s ingle doses  are 
ca tabo l ized  b y  t h e  a n i m a l  w i t h i n  a few h o u r s  (the half- l ife 
of c a t e c h o l a m i n e s  in p l a s m a  e s t i m a t e d  e.g. b y  Cohen  4 
be ing  1-2 m i n  ; L a b h a r t  5 descr ibed  it  to  be a p p r o x i m a t e l y  
10 min)  while  a low b u t  c o n s t a n t  IS- level  can  be m a i n -  
t a i n e d  for so m e  d a y s  b y  our  m e t h o d  of appl ica t ion .  

Therefore ,  if g ive n  b y  single da i ly  in jec t ions ,  a 10fold 
dose  6 seems  to be needed  to  cause  t he  s a m e  effect  on 
s a l i v a r y - g l a n d  e n l a r g e m e n t  as s h o w n  in f igure  1. 
A l t h o u g h  t he  app l i ca t i on  of the  capsu le  c o n t a i n i n g  2 m g  
of IS  h a s  c o m p a r a t i v e l y  sma l l  visible effect  on our  
t a rge t -ob jec t ,  r a t h e r  s t r i k ing  c h a n g e s  could be seen con-  
ce rn ing  m y o c a r d i a l  h i s to logy  a n d  some  me tabo l i c  pa r a -  
m e t e r s  as  will be s h o w n  in a fol lowing c o m m u n i c a t i o n .  
These  fac t s  lead us  to t he  op in ion  t h a t  the  IS- leve l  
c a us ing  s a l i v a r y - g l a n d  e n l a r g e m e n t  can  be m u c h  lower 
t h a n  h i t h e r t o  supposed ,  if it  is on ly  ke p t  up  for some  
t ime .  

4 G. Cohen, B. Holland, J. Sha and M. Goldenberg, J. clin. Invest. 
38, 1935 (1959). 

5 A. Labhart, in: Klinik der inneren Sekretion, 2nd ed., p. 430. 
Springer, Berlin, Heidelberg, New York 1971. 

6 C.A. Schneyer, Am. J. Physiol. 203, 232 (1962). 
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Summary. Gibberell ic  acid s t i m u l a t e s  t he  g r o w t h  of t he  c o m b  in t he  ma le  chicks ,  b u t  is inef fec t ive  ill females .  E s t r o g e n  
p r e v e n t s  g ibbere l l in - induced  s t i m u l a t i o n .  

Gibberel l ins ,  p o t e n t  p l a n t  h o r m o n e s ,  are k n o w n  to  be 
r e l a t i ve ly  h a r m l e s s  for a n i m a l s  1. The re  ex is t s  ev idence  
t h a t  g ibbere l l ins  m i g h t  be biological ly  ac t ive  in a n i m a l  
o rgan i sm s .  Y o u n g  a n i m a l s  s eem to t h r i ve  on the  add i t i on  
of g ibbere l l ins  to  the i r  diet .  Gibberel l ic  acid (GAs) in-  
c reased  t h e  g r o w t h  of t adpo l e s  2 as well  as t h e  m e t a -  
m o r p h o s i s  of locus t s  a. Chicks  4 and  pigs  5 grew b e t t e r  on 
fodder  c o n t a i n i n g  GA 3 a n d  i m p r o v e d  the i r  u t i l i za t ion  of 
feed for a more  eff ic ient  we igh t  gain.  W h e n  ma le  mice  
a n d  r a t s  were in jec ted  da i ly  w i th  GA s s h o r t l y  a f te r  
wean ing ,  the i r  we igh t  ga in  was  c o n s i s t e n t l y  h ighe r  t h a n  
t h a t  of con t ro l  a n i m a l s  6. The  t h y r o i d  a n d  ad rena l  g l a nds  
were especia l ly  well deve loped  and  t he  u r i n a r y  gon-  
a d o t r o p i n  exc re t ion  increased  b y  50%. An  earl ier  s t u d y  7 
descr ibed  e x p e r i m e n t s  w i t h  w h e a t  ge rm  oil in wh ic h  the  
p l a n t  m a t e r i a l  possessed  es t rogenic ,  and rogen ic  a n d  
g o n a d o t r o p h i c  a c t i v i t y  as a s sessed  b y  a ser ies  of biological  
t es t s .  Th e  ke ton ic  f r ac t ion  of w h e a t  g e r m  oil was  speci-  
f ical ly ind ica ted  as  biological ly  act ive .  I t  increased  t he  
ch ick  c o m b  we igh t  a n d  t he  s emina l  vesicle we igh t  in 
c a s t r a t e d  ra ts .  I n  o the r  e x p e r i m e n t s  w i t h  c a s t r a t e d  ra t s8  
GA s p a r t i a l l y  r e s to red  t he  we igh t  of t he  p r o s t a t e  a n d  was  
p a r t i c u l a r l y  effect ive  in r e s to r ing  the  size of t he  l eva to r  

an i  muscle .  W e  r epor t  here  t h a t  GA 3 is also effect ive in 
t he  ch ick  c o m b  g r o w t h  t e s t  w h i c h  is wide ly  used  for 
a s s e s s m e n t  of and rogen ic  ac t iv i ty .  
W h i t e  l eghorns  were d iv ided  in to  g roups  of 25 b i rds  a n d  
in jec ted  s.c. e v e r y  3 d a y s  w i th  0.2 ml  of d i f fe rent  con-  
c e n t r a t i o n s  of GA a a n d / o r  es t rad io l  (E2) s t a r t i n g  3 d a y s  
a f te r  h a t c h i n g  a n d  end ing  on t he  3 5 th  day .  T h e  c o m p o u n d s  
were d isso lved  in 1 : 1 g lycerol -sa l ine  (0.9%) m i x t u r e  w i t h  
t he  add i t i on  of 0.5 % N a H C O  a. To t a l  dose f rom 10 in jec t ions  
a m o u n t e d  to 20 rag, 2 m g  a nd  0.2 m g  GA a alone, or in 
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Chick comb weight after gibberellin (GA3) and estradiol (Ee) treatments 

Males Females 
Treatment s No. of birds Comb weight (mg) b No. of birds Comb weight (mg) b 

Control 13 1026 j_ 468 12 157 4- 26 
0.2 mg GA 3 10 1507 4- 1237 15 152 • 21 
2 mg GA a 13 1927 4- 860 a 11 158 4- 40 
20 mg GA 3 16 1393 d- 352 ~ 9 177 4- 49 
0.2 mg E 2 11 523 4- 289 a 14 162 • 81 
0.2 mg GA a + 0.2 mg E 2 11 486 4- 307 a 14 153 4- 40 
2 mg GA 3 + 0.2 mg E z 14 407 i 357 a 11 160 4- 26 
20 mg GA 3 + 0.2 mg E~ 11 531 4- 446 c 13 146 • 30 

~Total dose of GA 3 and E 2 listed, bAverage comb weight 4- SD. The difference between control group and treatment is significant to cp < 
0.05, or to ap ~ 0.01 by t-test for unequal sample sizes. 


