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post-gangl ionic  s y m p a t h e t i c  d ischarge f requency  was ob- 
served wi th  1 h of constr ic t ion.  This decrease can be 
expla ined  on the  basis of a general ized increase in m e a n  
ar ter ial  pressure  of 20 m m  Hg and  subsequen t  reflex baro-  
receptor  inhibi t ion of s y m p a t h e t i c  outflow. 

Discussion. Our exper imen t s  did not  disclose any signi- 
f icant  difference in t h e  spon taneous  post-gangl ionic  sym-  
pa the t i c  nerve  discharge ra te  be tween  normal  or acute ly  
and  chronical ly  failed cats.  Our results  therefore  do no t  
suppor t  t he  possibi l i ty  raised by  SIEGEL and  SONNEN- 
BLICK 6, t h a t  the  failing hea r t  increases t he  f requency  of 
its spon taneous  s y m p a t h e t i c  discharge rate.  Our values  
for normal  s y m p a t h e t i c  d ischarge ra tes  are in ag reemen t  
wi th  those  r epor ted  by  o the r  workers  in th is  field 8-11 

I t  has  been shown 5 t h a t  s y m p a t h e t i c  nerve  s t imula t ion  
caused a reduced cont rac t i le  response in t he  failed hear t ,  
so t h a t  even if the  spon taneous  s y m p a t h e t i c  ra te  were in- 
creased in failed animals ,  th i s  mechan i sm m i g h t  no t  be 
beneficial  towards  improv ing  the  depressed myocard ium.  

The p resen t  resul ts  indica te  t h a t  a compensa to ry  reflex 
increase in s y m p a t h e t i c  d ischarge f requency  does no t  
occur in exper imenta l  heart-fai lure .  In  our  opinion the  
decreased con t rac t i l i ty  in failing hear t s  is no t  the  result  of 
a neuronal  event  p rox imal  to  the  s y m p a t h e t i c  nerve  ter-  
minal  in the  hear t ,  bu t  occurs at,  or beyond  t h a t  point .  
This hypo thes i s  is suppor t ed  by  the  resul ts  of SPILKER 

and CERVON112 who have  shown t h a t  chronic bi la teral  
s tel late  gang l ionec tomy as well as r e se rp ine -p re t r ea tmen t  
of cats  does no t  s ignif icant ly  al ter  myocard ia l  contract i l i ty .  
All of these  observa t ions  indicate  t h a t  the  ca techolamine  
deple t ion  p resen t  in C H F  occurs i ndependen t ly  of a 
change in the  spon taneous  ac t iv i ty  of the  s y m p a t h e t i c  
nervous  sys tem.  

Zusammen/assung. Es wird  best/~tigt, dass der  Ka te -  
cho lamingeha l t  des Herzmuske ls  bei  Herzinsuff iz ienz ab- 
n i m m t ;  ein kompensa to r i sche r  Anst ieg der Ref lexakt iv i -  
t a t  des s y m p a t h i s c h e n  N e r v e n s y s t e m s  b e s t eh t  h ingegen 
nicht .  
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Evaluation of O2 Availability During Glucose Transport  in Everted Sacs of Rat Small  Intestine 

I t  is known  t h a t  glucose t r a n s p o r t  in t he  ever ted  sacs 
of ra t  small  in tes t ine  1 is accompanied  by  the  p roduc t ion  
of a considerable  a m o u n t  of lactic acid 2-4. NEWEY et  al. 4 
bel ieve t h a t  th is  lact ic  acid p roduc t ion  m a y  be an a r t i fac t  
due to  i nadequa te  0 2 avai labi l i ty  in the  in tes t ina l  wall, 
when  th is  is i ncuba ted  in vi tro.  On the  cont rary ,  WILSON 8 
th inks  t h a t  lactic acid is p roduced  even in per fec t ly  
aerobic condi t ions :  according to him, a considerable  
f rac t ion of glucose is l ikely f i rs t  to  be t r ans fo rmed  into  
lactic acid, and  subsequen t ly  ac t ively  t r a n s p o r t e d  b y  the  
ra t  in tes t ine .  

In  our  opinion, a sui table  approach  to  the  solut ion of 
th is  p rob lem is to  assess w h e t h e r  O 3 avai labi l i ty  in ever ted  
sacs of ra t  small  intest ine,  dur ing  incuba t ion  in a m e d i u m  
con ta in ing  glucose, is adequa te  to p e r m i t  the i r  t rue  
aerobic survival.  

For  th is  purpose,  expe r imen t s  were carr ied out  in order  
to  s t u d y  02 consumpt ion  in ever ted  sacs of ra t  smal l  
in tes t ine  as re la ted  to  02 par t i a l  pressure  (pO2) in a 
med ium  of th is  kind.  

These expe r imen t s  p rov ide  in format ion  on the  problem,  
because the  survival  condi t ions  of the  p repa ra t ion  are 
u n d o u b t e d l y  aerobic only  above  a c e r t a i n  cri t ical  pO,  
level in  the  incuba t ing  med ium,  which pe rmi t s  comple te  
sa t i s fac t ion  of i ts  O 3 r equ i r emen t s ;  above  th is  level, O 3 
consumpt ion  of t he  p repa ra t ion  does no t  depend  on pO 2. 
On the  cont rary ,  when  incuba ted  in a m e d i u m  at  a lower 
pO v the  p repa ra t ion  is anaerobic  to  a va ry ing  degree, and  
its O3 consumpt ion  depends  on pO v 

The expe r imen ta l  p rocedure  was carried out  a c c o r d i n g  
to  a m e t h o d  descr ibed by  us in a previous  pape r  ~. A t es t -  
t ube  was filled wi th  30 ml  of Krebs -Hense le i t  solut ion 6 
conta in ing  15 mM/1 of glucose. The solut ion was equili- 
b r a t ed  w i t h  a gaseous mix tu r e  of 5% CO s in O 2 and  ther -  
mos ta t i ca l ly  set  a t  37~ An ever ted  sac (4-5 cm in 
length) of ra t  smal l  in tes t ine  (albino male  rats,  average  

weight  140 g) was  placed in the  tes t - tube ,  and  the  fall of 
t he  pO 2 in t he  incuba t ing  med i u m was cont inuous ly  
checked for a 60 min  per iod using a polarographic  device 
(Beckman 160 Gas Analyzer) .  Since the  q u a n t i t y  of O 2 in 
the  incuba t ing  m e d i u m  was known,  it was possible to  
calculate  0 2 consumpt ion  a t  any  desired pO~ level, as a 
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02 consumption of everted sacs of rat small intestine as a function of 
O 2 partial pressure (pO2) in the incubating medium. Each point 
represents the mean of 10 experiments; vertical bars indicate stan- 
dard error. 
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func t ion  of the  decreasing pO,.  O 2 consumpt ion  was t h e n  
re la ted  to  the  d ry  weight  of the  prepara t ion .  

The results  of our  expe r imen t s  (Figure) show t h a t  a t  no 
pO2 be tween  40% and 90% of the  sa tura t ion  po in t  (285--  
642 m m  Hg) i t  is possible to evidence a cri t ical  pO,  level 
in the  incuba t ing  med ium above  t h a t  a t  which O, con- 
sumpt ion  of the  sacs remains  a t  a s t eady  s ta te  : in fact,  O 2 
consumpt ion  a lways var ied  along wi th  pO v 

I t  is therefore  clear t h a t  O 2 requ i rements  of the  pre-  
pa ra t ion  are never  comple te ly  sat isf ied;  the  large a m o u n t  
of lactic acid p roduced  by  the  ever ted  sacs of ra t  small  
in tes t ine  dur ing  incuba t ion  in a med ium conta in ing  glu- 
cose should consequen t ly  be considered,  a t  least  par t ia l ly ,  
as a consequence  of anaerobic  glycolysis resul t ing f rom 
inadequa te  O 2 avai labi l i ty .  

Riassunto. Misurando il consumo di O 2 in funzione 
della pO 2 nel mezzo di incubazione  g s t a to  d imos t ra to  
che i sacchet t i  di in tes t ino  t enue  rovescia to  di r a t t o  si 
t r o v an o  in condizione di parziale  anaerobios i  nel corso 
de l l ' incubazione  in l iquido fisiologico con t enen t e  glucoso. 
Ci6 viene pos to  in relazione con la no tevole  p roduz ione  di 
acido lat t ico da pa r t e  de l l ' in tes t ino  isolato m a n t e n u t o  in 
tal i  condizioni.  

P .  P I E T R A  a n d  V .  C A P P E L L I  

Institute o] General Physiology and 
Institute o[ H u m a n  Physiology, University o[ Pavia, 
1-27700 Pavia (Italy), ~4 November 1969. 

Significance of Cyclic AMP in the Regulation of Exocrine Pancreas Secretion 

Since its d iscoveryL adenos ine -3 ' , 5 ' -monophos p h a t e  
(cAMP) has been impl ica ted  as an i m p o r t a n t  regula tory  
mechan i sm in the  control  of a wide var ie ty  of d ive rgen t  
processes  2 4. Ea r ly  inves t iga tors  have  provided  evidence 
t h a t  cAMP is closely l inked to  the  endocr ine  sys t em:  
ACTH, vasopressin,  luteinizing hormone,  TSH,  MSH,  and 
glucagon act ivi t ies  appear  to  be re la ted to cAMP forma-  
t ionS-~~ More recently,  ques t ions  regarding the  influence 
of cAMP on the  exocrine sys tems  have  been raised. 
ALONSO and HARRIS 11 have  d e m o n s t r a t e d  t h a t  cAMP 
s t imula tes  acid secret ion by  frog gastric mucosa;  KULKA 
and STERNLICHT 12 have  shown t h a t  cAMP s t imula tes  the  
secret ion of amylase  by  mouse  pancreas,  and CASE e t a l .  ~3 
have pos tu la ted  t h a t  cAMP media tes  the  act ion of secret in 
on the  exocrine cat  pancreas .  We have  examined  the  
effects of cAMP on the  secret ion of the  exocrine r abb i t  
pancreas .  

Malerials and methods. New Zealand whi te  male rabbi t s  
weighing 2.6-3.6 kg were anes the t ized  wi th  0.7 ml/kg 
Dia l -Ure thane  (CIBA Pharmaceu t i ca l  Co.) given i.v. The 
pancreas  was r emoved  and  moun ted  according to the  
me thod  of ROTHMAN and  BROOKS 14,~5, Krebs -Hanse le i t  
b ica rbona te  solut ion gassed wi th  95% O 2 and 5% CO~ and 
95 rag/100 ml added  glucose was used as the  ba t h i n g  
med ium;  p H  was ma in t a ined  in the  range 7.2-7.4. Pan-  
creat ic  secret ion was collected at  1/2 h in tervals  for a 
period of 5 h;  collection per iods  1 and 2 were allowed for 
equi l ibra t ion and washou t  of the  secret ion a l ready presen t  
in the  main  duct .  N6-2-O-dibutyryl  cyclic adenosine-3 ' ,  5'- 
m o n o p h o s p h a t e  (Schwarz BioResearch  Inc.), 1 • 10-SM, 
and  theophyl l ine  (Cal BioChem),  1 • 10-3M, and  1 • 
10-YM, were added  to t he  b a t h  s ingular ly  and in com- 
b ina t ion  af ter  collection per iod  4; effect  on enzyme con- 
cent ra t ion ,  enzyme output ,  and volume were de te rmined .  
Af ter  ac t iva t ion  wi th  enterokinase  (Cal BioChem), 
esterase ac t iv i ty  of t ryps in  and  c h y m o t r y p s i n  was deter-  
mined f rom the  initial  react ion velocit ies of the i r  respec- 
t ive  hydrolys is  of TAMe 16 (p-toluenesulfonyl-L-arginine 
me thy l  ester) and  ATEe  1~ (acetyl-L-tyrosine e thy l  ester) 
wi th  a r ad iomete r  t i t ra tor .  Levels  of significance were 
de te rmined  employing  the  S tuden t  t - test  for pai red da t a  
comparison.  

Results. In  our control  animals,  and in previous con- 
t rols  done in th is  labora tory 'S ,  there  has been  a cons t an t  
downward  progression of enzyme concen t ra t ion  and out-  
pu t  wi th  volume remain ing  fairly cons t an t  over  a 5 h 

per iod (Figure 1). W h e n  d ibu ty ry l  cyclic AMP (DcAMP), 
1 • 10-SM, was added  to the  bath ,  enzyme  concen t ra t ion  
and  o u t p u t  marked ly  increased as compared  to  controls  
while vo lume remained  s table  (Figure 2). Theophyl l ine ,  
1 • 10 -a M, caused a volume increase and a rise in t ryps in-  
c h y m o t r y p s i n  concen t ra t ion  and ou tpu t ,  a l though  only  
the  t ryps in  o u t p u t  was s ignif icant ly  i n c r e a s e d  Addi t ion  
of theophyl l ine ,  1 • 10-YM, produced  a vo lume rise and a 
s ta t is t ica l ly  s ignif icant  increase in t ryps in  and chymo-  
t ryps in  concen t ra t ion  and output .  DcAMP,  1 • 10-5M, 
and theophyl l ine ,  1 • 10-3M, combined  resul ted  in volume, 
t ryps in  and c h y m o t r y p s i n  concen t ra t ion  similar  to those  
seen wi th  DcAMP alone and a sl ight  increase in enzyme 
o u t p u t  over t h a t  observed in DcAMP-on ly  exper iments .  
Summat ion  of these results  and s ta t i s t ica l  compar i son  is 
shown in the  Table. 
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