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vacc ine  showed  myocard i t i s .  Ea r l i e r  s tud ies  9 showed  t he  
occurrence  of s p o n t a n e o u s  m yoca r d i t i s  in  th i s  s t ra in ,  
a l t h o u g h  th i s  was  no t  e v i d e n t  in the  p re sen t  s t u d y  a n d  
on ly  one of t he  Lewis r a t s  showed  such  lesions. I n  pre-  
v ious  s tudies  p o l y m o r p h o n u c l e a r  leucocytes  were  r a re ly  
found  in t he  les ions ;  however ,  in  th i s  e x p e r i m e n t  t h e y  
were  p r e sen t  in large n u m b e r s  in  all t h e  an i m a l s  g raded  
as + + + .  The  presence  of a b u n d a n t  p o l y m o r p h o n u c l e a r  
leucocytes  is p r o b a b l y  r e l a t ed  to  t he  mass ive  m y o c a r d i a l  
necrosis  p r e sen t  a n d  no t  to  infect ion,  as no microorga-  
n i sms  were found  in t he  sect ions  e x a m i n e d  10. 
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Effect of Caerule in  Infus ion  on G l u c a g o n  Secre t ion  

Prev ious  research  2 has  shown t h a t  in t h e  dog caeru le in  
is t he  m o s t  p o t e n t  s t i m u l a n t  of insu l in  secre t ion  so far  
k n o w n :  in  fact ,  t h e  t h r e s h o l d  dose was 0.5-1 ng /kg  pe r  
mil l  b y  i.v. infus ion  a n d  5-10 ng /kg  b y  single i.v. injec-  
t ion.  On a m o l a r  basis,  t he  insu l in  s t i m u l a n t  a c t i v i t y  of 
caeru le in  was 2-3 t imes  larger  t h a n  t h a t  of cho lecys tok in in-  
panc reozymin .  

UNGER, KETTERER, DUPR]~ a n d  EISENTRAUT 3 d e m o n -  
s t r a t e d  t h a t  i.v. in fus ion  of cho tecys tok in in ,  b u t  no t  of 
secre t in  or gas t r i n  I, s t i m u l a t e d  g lucagon  secre t ion  in t h e  
dog. Comple t ing  our  p reced ing  da ta ,  we h a v e  s tud ied  in 
t h e  p r e sen t  e x p e r i m e n t s  t he  effect  of caeru le in  in fus ion  
on g lucagon  secre t ion in the  dog. 

Materials and methods. P r e p a r a t i o n  of 6 mongre l  dogs, 
insu l in  a n d  glucose t i t r a t i o n  were car r ied  ou t  exac t ly  as 
descr ibed  in a p rev ious  paperS;  g lucagon  c o n c e n t r a t i o n  
in t he  p a n c r e a t i c o - d u o d e n a l  venous  p l a s m a  was  m e a s u r e d  
b y  t he  r a d i o - i m m u n o  assay  of UNGER, EISENTRAUT, 
McCALL and  MADISON 4. 

Caerule in  (p repared  a t  t h e  F a r m i t a l i a  L abo r a t o r i e s  for 
Basic  Research ,  Milan) was  dissolved in physio logica l  
sal ine so lu t ion  a n d  infused  in t he  femora l  ve in  a t  a r a t e  
of 2 ng /kg  pe r  ra in  for per iods  of 30 rain.  

Results and discussion. T he  Tab le  s u m m a r i z e s  t he  resul t s  
of our  expe r imen t s .  The  t a b u l a t e d  d a t a  show t h a t  a t  t h e  
doses used caeru le in  increased  g lucagon  c o n c e n t r a t i o n  in  
the  p a n c r e a t i c o - d u o d e n a l  venous  p lasma.  T he  increase  
was a l r eady  ev iden t  5 mil l  a f te r  t h e  in fus ion  s t a r t e d  and  
r eached  a peak  a f t e r  20-30 rain.  W h e n  ti le in fus ion  was 
d i scon t inued ,  g lucagon  c o n c e n t r a t i o n  r e t u r n e d  to  t he  
basa l  level  in  15-30 rain.  

I m m u n o - r e a c t i v e  insu l in  c o n c e n t r a t i o n  in t he  p a n -  
c rea t i co -duodena l  venous  b lood  increased  d u r i n g  caeru le in  
infusion,  and  t h e  i n c r e m e n t s  ( abou t  2.5 t imes  t h e  base  
levels) were of t he  same m a g n i t u d e  as those  obse rved  in 
t i le p reced ing  e x p e r i m e n t s  ~. Ar te r i a l  glucose r e m a i n e d  
p rac t i ca l ly  unmodi f i ed ,  conf i rming  our  p rev ious  resu l t s  
where  on ly  doses of caeru le in  h ighe r  t h a n  5 ng /kg  pe r  
ra in  p roduced  a b o u t  a 100% increase  in glycemia,  w i t h  
no ev iden t  r e l a t i on  to t he  dose. A typ ica l  e x p e r i m e n t  is 
shown  in the  Figure .  

F r o m  p re sen t  resu l t s  i t  appea r s  t h a t  caeru le in  s t rong ly  
s t imu la t e s  no t  on ly  insu l in  b u t  also g lucagon  secret ion,  
t h u s  once aga in  conf i rming  t h a t  t i le  a c t i v i t y  s p e c t r u m  
of caeru le in  exac t ly  covers  t h a t  of cho lecys tok in in .  

in the D o g  1 

U n f o r t u n a t e l y ,  i t  was no t  possible  to  ca r ry  ou t  com- 
p a r a t i v e  e x p e r i m e n t s  w i t h  cho lecys tok in in .  However ,  we 
can  observe  t h a t  UNGER et  al. 3 in fus ing  cho lecys tok in in  
a t  a r a t e  of 30 I v y  dog un i t s / r a in  ( abou t  10 9g/rain)  
o b t a i n e d  all i n c r e m e n t  in g lucagon  c o n c e n t r a t i o n  in t he  
p a n c r e a t i c o - d u o d e n a l  venous  p l a s m a  wh ich  was of t he  
s ame  order  of m a g n i t u d e  as t h a t  we o b t a i n e d  in  t he  
p re sen t  e x p e r i m e n t s  w i t h  t he  in fus ion  of 2 ng /kg  pe r  ra in  
(about  30 ng /min)  of caerulein.  

Ar te r i a l  glucose r e m a i n e d  p rac t i ca l ly  unmod i f i ed  a f t e r  
caeru le in  infusion.  S imi la r  resul t s  were o b t a i n e d  b y  
]~UCHANAN, VANCE, MORGAN a n d  ~r 5 who in jec ted  
in t he  dog 2.5-5 I v y  dog un i t s / kg  of cho lecys tok in in  i.v. 
a n d  obse rved  a 2.3 a n d  3.2 t imes  increase  in g lucagon  
and  insu l in  c o n c e n t r a t i o n  respect ive ly ,  w i t h  a v e r y  smal l  
increase  in a r te r ia l  glucose ( abou t  25%) wh ich  r eached  
a peak  10 ra in  a f t e r  t he  m a x i m u m  h o r m o n a l  response.  

Th i s  is no t  su rpr i s ing  if one keeps  in m i n d  t h a t  UNGER 
et  al. 3 o b t a i n e d  in t h e  dog, a f t e r  r ap id  e n d o p o r t a l  injec-  
t ion,  a 50% increase  in g lycemia  on ly  w i t h  doses of 
g lucagon  of 1 txg, wh ich  fa r  exceeded t h e  a m o u n t  of 
g lucagon  (es t imated  a t  a b o u t  30 ng/ml)  re leased in  our  
expe r imen t s .  Moreover,  MEADE, KNEUBUHLER, SCHULTE 
a n d  t3ARBORIAK s d id  no t  f ind  a n y  change  in a r t e r i a l  
glucose fol lowing i.v. in fus ion  of 1 I v y  dog Ul l i t /kg /min  
of cholecys tokin in ,  in  sp i te  of t he  30-40 fold s u b s t a n t i a l  
increase  in  p o r t a l  insu l in  c o n c e n t r a t i o n  el ici ted b y  t he  
ho rmone .  

I t  is hence  ev iden t  t h a t  t he  a m o u n t  of g lucagon  re leased 
b y  caeru le in  in  t he  course of our  e x p e r i m e n t s  is too  smal l  
to  elicit  an  apprec iab le  change  in b lood sugar  levels.  On 
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Effect of eaerulein infusion on glucagon and insulin pancreatico-duodenal venous plasma concentration and on arterial glucose 

Glneagon Insulin Glucose 
(ng/ml) ([xU/ml plasma) (mg/100 ml) 

Physiological saline infusion 0.97 ~ 0.62 1450 • 540 95 q- 15 
P <  0.05 �9 P<0.01~ P >  0.05 �9 

Caerulein infusion (2 ng/kg/min) 3.30 ~ 1.29 3700 ~ 775 110 ~ 20 

Student's t test. Figures are mean values at the maximum effect time. 
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Effects of infusion of caerulein at the rate of 2 ng/kg/min on 
glueagon (@--@) and insulin (O-'-O) concentration in the 
panereaticoduodenal venous plasma and on arterial glucose 
(A-- -A) .  At the first arrow, infusion started, at the second 
arrow, infusion stopped. 

t he  o the r  h a n d ,  insu l in  and  g lucagon  could well  h a v e  
c o u n t e r a c t e d  rec iproca l ly  t he i r  effects on  glycemia.  

P r e s e n t  e x p e r i m e n t s  do no t  c o n t r i b u t e  to  t he  so lu t ion  
of t he  p r o b l e m  w h e t h e r  g lucagon  release is p r i m a r y  or 
s econda ry  to  t he  secre t ion of insul in.  However ,  i t  m a y  
be  obse rved  t h a t  U N G ~  et  a l )  found  t h a t  e n d o p o r t a l  
in fus ion  of cho lecys tok in in  (30 I v y  dog U/ ra in /dog)  
p roduced  a sha rp  i n c r e m e n t  in  insu l in  (840%) as well as, 
a l t h o u g h  to  a less ex ten t ,  in  g lucagon  (80%) and  glucose 
c o n c e n t r a t i o n  (60%);  on  t he  con t ra ry ,  secre t in  in fus ion  
(10 U/ ra in /dog)  s t rong ly  e n h a n c e d  (280%) insu l in  release 
b u t  lef t  unmod i f i ed  p a n c r e a t i c o - d u o d e n a l  venous  g lucagon 
a n d  a r te r ia l  glucose concen t r a t i on .  Also r ap id  e n d o p o r t a l  
in j ec t ion  of ga s t r i n  (60 ~g/dog) increased  insul in  (400 to 
1000%) b u t  n o t  g lucagon a n d  glucose concen t r a t i on .  

As s t a t ed  above,  in  our  p r e s en t  e x p e r i m e n t s  caeru le in  
infus ion e n h a n c e d  insu l in  (155%) as well  as g lucagon 
c o n c e n t r a t i o n  (240%), w i t h  negl igible  changes  in a r te r ia l  

glucose c o n c e n t r a t i o n  (15% increase).  Th i s  m a y  s ignify  
t h a t  a t  leas t  u n d e r  our  e x p e r i m e n t a l  cond i t ions  the re  is 
no  r e l a t ionsh ip  be tween  t he  secre t ion of t he  two hor-  
mones .  Thus ,  b o t h  cho lecys tok in in  a n d  m u c h  more  
caeru le in  are l ikely to possess a p r i m a r y  s t i m u l a n t  ac t ion  
b o t h  on  t he  /5 and  e cells of t he  p a n c r e a t i c  islets. 

Riassunto. L' in fus ione  di cerule ina  (2 ng /kg /min )  pro- 
duce  nel  cane  u n  s igni f ica t ivo  a u m e n t o  della concen t ra -  
zione del glucagone,  o l t re  t h e  della insul ina ,  nel la  vena  
p a n c r e a t i c o - d u o d e n a l e  superiore,  senza  s igni f ica t ive  modi-  
f icazioni  della glicemia.  
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Fai lure  to  S t i m u l a t e  S ign i f i cant  Cort i so l  or  G r o w t h  H o r m o n e  S e c r e t i o n  in M a n  by Ether  In fus ion  

The  tes t s  for assessing p i t u i t a r y  A C T H  reserve  p r e sen t l y  
ava i l ab le  for cl inical  use 1-a are n o t  comple t e ly  sat is-  
fac tory .  The  Metop i rone  t e s t  I endange r s  t he  p a t i e n t  w i t h  
the  possible  crisis of hypocor t i so l i sm.  I t s  p r inc ipa l  fa i l ing 
is t h a t  i t  i nd ica t e s  t h e  ab i l i ty  of t h e  p i t u i t a r y  to secrete  
increased  a m o u n t s  of A C T H  in response  to a depress ion  
of b lood  cort isol  levels b u t  does no t  ref lect  t he  ab i l i ty  
to  increase  A C T H  secre t ion  in response  to stress. These  
2 s t imu l i  (decreased b lood  cor t i so l  a n d  stress) p r o b a b l y  
a c t i v a t e  A C T H  secre t ion  b y  qu i te  d i f fe ren t  m e c h a n i s m s  4. 
The  Metop i rone  t e s t  has  ind ica t ed  a m a r k e d l y  depressed  

A C T H  reserve  in some p a t i e n t s  who  h a v e  s u b s e q u e n t l y  
r e sponded  to surgical  s t ress  w i t h  a n o r m a l  increase  in 
ad r ena l  secre t ion  1. P y r o g e n  5 t e s t s  t he  ab i l i ty  of s tress  
to  increase  A C T H  secretion., b u t  causes  fever  a n d  o the r  
u n p l e a s a n t  side effects. B o t h  tes t s  are t i m e - c o n s u m i n g  
and  requi re  hosp i t a l i za t i on  of t he  pa t i en t .  Insu l in -  
induced  h y p o g l y c e m i a  s is po t en t i a l l y  dange rous  and  is 
a ccompan ied  b y  d isagreeable  s y m p t o m s .  

In  a search  for a more  su i t ab le  d iagnos t i c  tool, we 
s tud ied  t he  effect  of i.v. a d m i n i s t e r e d  e the r  on  t he  
p l a s m a  17-OHCS (17-hT~droxy cor t icos tero ids)L E t h e r  


