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r a t e  of mesen te r i c  a r t e r y  was para l le led  b y  i ts  h igh  
endogenous  a m i n e  c o n t e n t  (Table).  

These  d a t a  focus a t t e n t i o n  on  t he  u n e x p e c t e d l y  h i g h  
c a t e c h o l a m i n e  b i o s y n t h e t i c  c a p a c i t y  of t he  super ior  

Catecholamine-C 14 biosynthesis and noradrenaline content of vascular 
tissue 

Tissue Catecholamine-C 14 Endogenous 
synthesis ~ noradrenaline 
(ng/g per h ~_ S.E.1~I.) (~g/g :~ S.E.M.) 

Aorta 67.5 4- 7.3 (10) b 0.51 4- 0.12 (4) b 
Femoral artery 106.1 4- 26.2 (6) 0.64 4- 0.14 (3) 
Pulmonary artery 208.5 4- 14.7 (6) 0.52 4- 0.10 (4) 
Mesenteric artery 629.8 4- 55.3 (7) 2.02 4- 0.24 (3) 
Portal vein 261.9 4- 39.6 (7) 0.72 4- 0.16 (4) 

mesen te r i c  a r te ry .  I n  addi t ion ,  our  resu l t s  p o i n t  to  t h e  
p o t e n t i a l  va lue  of th i s  b lood  vessel  for f u r t h e r  s t u d y  of 
adrenerg ic  t r a n s m i t t e r  b io syn thes i s  in  va scu l a r  t i s sue  6. 

Zusammen/assung. Die U m w a n d l u n g  y o n  Tyros in  in 
K a t e e h o l a m i n  wurde  in v e r s c h i e d e n e n  Blu tgef~ssen  u n t e r -  
sucht .  Die X a t e c h o l a m i n - B i o s y n t h e s e  erfolgte  a m  schnel l-  
s ten  in der  Ar t e r i a  mesen t e r i c a  sup. (0,6 ~.g/g/h), was  
z e h n m a l  h 6 h e r  l iegt  als d ie jenige  in der  A o r t a  oder  in  der  
Ar t e r i a  pu lmonal i s .  
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T h e  Effect  of T h e o p h y l l i n e  on  the  A c t i o n s  of P a n c r e o z y m i n  and Secre t in  

I n  r ecen t  years ,  cyclic A M P  has  been  imp l i ca t ed  as a n  
in t r ace l lu l a r  m e d i a t o r  of h o r m o n a l  ac t ion  1. A d m i n i s t r a -  
t ion  of t heophy l l ine ,  a m e t h y l  x a n t h i n e  wh ich  inh ib i t s  t he  
b r e a k d o w n  of cyclic A M P  2, has  been  shown  to  a u g m e n t  
or mimic  t he  ac t ion  of severa l  h o r m o n e s  3-5. T he  pos- 
s ib i l i ty  t h a t  t he  h o r m o n e s  of t he  C-.I. t r a c t  exe r t  t h e i r  
ac t ions  b y  m e a n s  of th i s  cyclic AlX{P m e c h a n i s m  has  
rece ived  scan t  a t t e n t i o n .  I t  was r epo r t ed  in 1968 6 
t h a t  t h e o p h y l l i n e  e n h a n c e d  t he  ac t ion  of h i s to log  on  
gas t r ic  secre t ion  in man ,  b u t  t i le m e c h a n i s m  invo lved  was 
no t  explored.  CASE e t  al. 7 in  1969, us ing  a n  i so la ted  per-  
fused ca t  pancreas ,  d e m o n s t r a t e d  t h a t  a flow of p a n c r e a t i c  
juice w h i c h  c o n t a i n e d  enzymes ,  could be  s t i m u l a t e d  b y  
t he  i n t r o d u c t i o n  of N 6- 2 ' - O - d i bu t y r y l - adenos i ne  3' 5'- 
m o n o p h o s p h a t e  ( d i b u t y r y l  cyclic AMP) a n d  theophy l I ine  
in to  t h e i r  per fusa te .  Th i s  g roup  s t a t e s  t h a t  a l t h o u g h  
d i b u t y r y l  cyclic A M P  a n d  t h e o p h y l l i n e  can  mimic  the  
ac t ion  of sec re t in  on  t he  flow ra te  of p a n c r e a t i c  juice, 
these  agen ts  do no t  mimic  t he  effects of panc reozymin .  
T h e y  a t t r i b u t e d  t he  a p p a r e n t  s t i m u l a t i o n  of p a n c r e a t i c  
enzymes  to  a w a s h o u t  p h e n o m e n o n  seconda ry  to t he  
increased  flow of juice.  

The  purpose  of t he  p r e s e n t  s t u d y  was to  d e t e r m i n e  
w h e t h e r  t h e  a d m i n i s t r a t i o n  of t h e o p h y l l i n e  could a u g m e n t  
t he  flow ra te ,  a n d  e n z y m e  o u t p u t  of p a n c r e a t i c  juice 
secre ted  in response  to  exogenous  secre t in  and  pancreozy-  
rain.  Because  of t he  k n o w n  peps in  s t i m u l a t o r y  ac t ion  of 
s ec re t inS  t h i s  p a r a m e t e r  was  also mon i to red .  

Materials and methods. E x p e r i m e n t s  were pe r fo rmed  
on un fed  cats ,  a n a e s t h e t i z e d  w i t h  chlora lose  (80 mg/kg ,  
i.v.). S p l a n c h n i c  ne rves  were cu t  ex t r ape r i t onea l ly ,  and  
t h e  vagus  ne rves  sec t ioned  in t he  neck.  T he  p a n c r e a t i c  
d u e t  was  c a n n u l a t e d  as i t  passed  t h r o u g h  t h e  d u o d e n a l  
wall, a n d  t h e  py lo rus  was l igated.  Gas t r ic  secre t ions  were 
col lected b y  m e a n s  of a r u b b e r  t u b e  inse r t ed  t h r o u g h  an  
oesophagea l  incis ion in  t h e  neck.  

I so smo la r  glycine (pH 6.4) was  used as a gas t r i c  
w a s h o u t  f luid a n d  t h e  peps in  c o n t e n t  of t he  w a s h o u t  was 
d e t e r m i n e d  b y  t h e  m e t h o d  of ANsoN 9, t h e  o u t p u t  of 
peps in  be ing  expressed  as m g  of ty ros ine /15  rain.  Tile 
v o l u m e  and  p r o t e i n  o u t p u t  of p a n c r e a t i c  ju ice  were 

m e a s u r e d  in 15 m i n  periods,  p r o t e i n  o u t p u t  be ing  de ter -  
m i n e d  s p e c t r o p h o t o m e t r i c a l l y  a s suming  a s t a n d a r d  of 
O.D. 1.8 = 10 m g  free p r o t e i n / m l  of p a n c r e a t i c  juice. 

Secre t in  (SN) a n d  P a n c r e o z y m i n  (PZ) were o b t a i n e d  
f rom G I H  L a b o r a t o r y  Sweden  (Secre t in  b a t c h  No. 16931; 
P a n e r e o z y m i n  b a t c h  No. 26841). These  h o r m o n e s  were  
a d m i n i s t e r e d  as c o n s t a n t  i.v. infus ions  ill doses of: P Z : 2 4  
Crick H a r p e r  R a p e r  U / k g / h ;  S N : l l . 6  cl inical  U/h ,  
i r respec t ive  of b o d y  weight .  I n fus ion  of b o t h  h o r m o n e s  
c o n t i n u e d  for t he  d u r a t i o n  of t he  expe r imen t .  ~vYhen t he  
flow ra te  a n d  p ro t e in  o u t p u t  of p a n c r e a t i c  juice h a d  
r eached  re la t ive ly  c o n s t a n t  levels (2-2.5 ml /15  rain,  1.0 - 
1.5 mg  p r o t e i n / 1 5 m i n ) ,  t h e o p h y l l i n e  (Schwarz  Biore-  
search  Inc.) was a d m i n i s t e r e d  as a c o n s t a n t  i.v. in fus ion  
(6 m g / k g  over  20 rain). 

Results and discussion. In fus ion  of t h e o p h y l l i n e  resu l ted  
in a s ign i f ican t  increase  in p a n c r e a t i c  p ro t e in  o u t p u t  
(p < 0 001), wh ich  was no t  a c c o m p a n i e d  b y  a s ign i f ican t  
a u g m e n t a t i o n  of flow r a t e  (p > 0.05) (Figure  1). The  l a t t e r  
resu l t  appea r s  to  disagree w i t h  t he  o b s e r v a t i o n s  of CASE 
et al. 7 who  r epo r t ed  t h a t  t h e i r  i so la ted  p a n c r e a s  p r epa ra -  
t ion  wh ich  p roduced  no basa l  secret ion,  could be  s t imu-  
la ted  to secrete  b y  a d m i n i s t r a t i o n  of d i b u t y r y l  cyclic 
A M P  a n d  theophyl l ine .  A possible  e x p l a n a t i o n  for our  
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Fig. 1. The effect of an i.v. infusion of theophylline (TH) (6 mg/kg 
over 20 min) and supplementary dose of secretin (SN) (4 U/20 min) 
on output of protein (above) and flow rate (below) of pancreatic 
juice (=~: S. E.). Throughout each experiment, background pancreatic 
secretion was maintained by continuous i.v. infusion of secretin 
(11.6 U/h) and PZ (24 U/kg/h). For statistical evaluation of the effects 
of theophylline and the supplementary dose of SN, values obtained 
in the 15 min period preeeeding the infusions were compared (t-test 
for paired values) with the values obtained in the second period 
after the beginning of the infusion. 

f ind ing  t h a t  t h e o p h y l l i n e  did  no t  cause  a n y  s ign i f ican t  
change  in t he  flow r a t e  of p a n c r e a t i c  juice m a y  be  t h a t  
f low ra te s  s t i m u l a t e d  b y  a con t inuous  dose of SN, were 
a l r eady  a t  m a x i m a l  levels. To d e t e r m i n e  if t he  flow ra te  
of p a n c r e a t i c  juice was indeed  max ima l ,  t he  dose of SN 
was doub led  for a per iod  of 20 rain,  2-3  h a f t e r  t he  
in jec t ion  of theophy l l ine .  This  s u p p l e m e n t a r y  dose of 
SN d id  no t  resu l t  in  a n y  s ign i f ican t  change  in e i the r  flow 
r a t e  (p > 0.05) or p r o t e i n  o u t p u t  (p > 0.1) of p a n c r e a t i c  
juice (Figure 1). This  suggests  t h a t  t he  f low rate ,  p r io r  
to  t h e  a d m i n i s t r a t i o n  of t heophy l l i ne  was max ima l .  U n d e r  
the  e x p e r i m e n t a l  cond i t ions  descr ibed  in th i s  paper ,  i t  
would a p p e a r  t h a t  i.v. a d m i n i s t r a t i o n  of t h e o p h y l l i n e  
enhances  t h e  p a n c r e a t i c  p ro t e in  s t i m u l a t i n g  effect  of PZ,  
and  t h a t  th i s  effect  is no t  d e p e n d e n t  on  increased  flow 
ra te .  

I n  5 ou t  of 6 exper imen t s ,  peps in  o u t p u t  was increased  
in response  to  theophy l l ine ;  and  in all  e x p e r i m e n t s  in 
response  to t he  s u p p l e m e n t a r y  dose of SN. The  resu l t s  
of one e x p e r i m e n t  are s h o w n  in F igure  2. 

On t h e  basis  of t h e  k n o w n  ac t ion  of t h e o p h y l l i n e  on  
t h e  cyclic A M P  sys t em 2, the  above  ev idence  suggests  
t h a t  cyclic A M P  m a y  be i nvo lved  in m e d i a t i n g  t he  pan -  
crea t ic  ac t ion  of P Z  and  t he  peps in  s t i m u l a t i n g  ac t ion  
of SN. 

EE 

3o 

Z~ 
20 v 

. c  
& 

0 

N 

, SN 11.6 U/h: PZ 24 U/kcJ/h , 
V / / / / ( / d / / / / / / / / / / / / / / A  

2 '  'LI" '6 ' 8 '  'lO I '12' 'ILl -I '16' '18' I20'  

Time 15 minute periods 

Fig. 2. The effect of an i.v. infusion of theophylline (TH) (6 mg/kg 
over 20 min) and a supplementary dose of seeretin (SN) (4 U/20 min) 
on the output of pepsin. Throughout the experiment continuous i.v. 
infusions of secretin (11.6 U/h) and PZ (24 U/kg/h) were maintained. 

Rdsumd. Chez le chat ,  l ' i n j ec t ion  i n t r av6neuse  de th@o- 
phy l l i ne  qui, c o m m e  on suit, p r o d u i t  une  accumula t i on  
de I ' A M P  cyclique,  a u g m e n t e  aussi  l ' e f fe t  de la pancr6ozy-  
mine  sur  la p r o d u c t i o n  des pro t6 ines  panc r6a t i ques  et  de 
la s6cr6tine sur  celle de la pepsine.  
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Dispos i t ion  of the Portal  Vesse l s  of the Avian Pitui tary in Relat ion to the Median Eminence  and the 
Pars  Distal is  

The  exis tence  of d i s t i nc t  an t e r i o r  and  pos te r ior  groups  
of h y p o p h y s i a l  p o r t a l  vessels ha s  r ecen t ly  been  demon-  
s t r a t e d  in t he  wh i t e - c rowned  sparrow,  Zonotrichia leuco- 
phrys gambelii ~. The a n t e r i o r  g roup  of por t a l  vessels 
o r ig ina tes  f rom t h e  p r i m a r y  cap i l la ry  p lexus  in  t h e  
an t e r i o r  d iv is ion  of t h e  m e d i a n  eminence  a n d  t he  pos te r ior  
group of p o r t a l  vessels o r ig ina tes  f rom t he  p r i m a r y  capil-  
l a ry  p lexus  in  t h e  pos te r io r  d iv is ion  of t h e  m e d i a n  
eminence .  The  an t e r i o r  a n d  pos te r io r  groups  of p o r t a l  
vessels b r a n c h  in to  t h e  s inusoids  of t h e  cephal ic  and  
cauda l  lobes of t he  pars  dis ta l is  respect ively .  I t  is pos- 
t u l a t e d  t h a t  th i s  reg iona l  d i s t r i b u t i o n  of p o r t a l  vessels 
in  t he  wh i t e - c rowned  spa r row prov ides  t he  a n a t o m i c  
basis  for i nd iv idua l  neu roendoc r ine  cont ro l s  b y  t he  
an t e r io r  and  pos te r ior  d iv is ions  of t he  m e d i a n  eminence  

over  t he  cephal ic  a n d  cauda l  lobes of t he  pars  dis ta l is  ~. 
I n  a r ecen t  s tudy ,  we h a v e  d e m o n s t r a t e d  t he  presence  of 
d i s t inc t  a n t e r i o r  and  pos te r io r  groups  of p o r t a l  vessels 
supp ly ing  respec t ive ly  t h e  cephal ic  a n d  cauda l  lobes of 
t he  pa r s  d is ta l i s  in 15 species of b i rds  and  suggested  t h a t  
th i s  t y p e  of a r r a n g e m e n t  m a y  be widespread  a m o n g  
b i rds  3 

i A. VxTuMs, S. MIIr A. OKSCHE and D. S. FARNER, Z. Zell- 
forseh. 64, 541 (1964). 

2 D. S. I:?ARNER, F. ]~. WILSON and A. OKSCH% in Neuroendocrinology 
(Ed. L. MARTINI and W. F. GANONG; Academic  Press, N e w Y o r k  
1967), voI. 2, p. 529. 

a C. J. DOMINIC and R. M. SINGK, Gem romp.  Endoer.  13, 22 (1969). 


