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responses  were  s imi la r  to  those  of caeru le in  w i t h  respec t  
to  l a tency ,  p e a k  effect,  d u r a t i o n  of ac t ion ,  a n d  absence  of 
t a c k y p h y l a x i s .  

Secre t in  in  t h e  r a n g e  of 0 .08-0.8  CU b e h a v e d  s imi la r ly  
e x c e p t  for  a f l a t t e r  dose- response  curve .  B o t h  caeru le in  
a n d  p a n c r e o z y m i n  were  t e s t ed  on  t h e  nea r ly  pu re  pan -  
c rea t i c  b lood flow. I n  t h i s  case too, t h e  pep t ides  showed  
even  more  p r o n o u n c e d  v a s o d i l a t i n g  ac t ion .  Ne i t he r  caeru-  
lein no r  p a n c r e o z y m i n  a n d  secre t in  modi f ied  a r t e r i a l  
b lood  pressure ,  h e a r t  r a t e  or  t o t a l  f emora l  flow- in t h e  
r a n g e  of doses  a c t i v e  on  p a n c r e a t i c  b lood  flow. 

I n  conclusion,  all t h e  agents ,  caerule in ,  p a n c r e o z y m i n ,  
secre t in  a n d  ICI  50,123, k n o w n  to  s t i m u l a t e  p a n c r e a t i c  
e x t e r n a l  secre t ion,  are  able  to  increase  a r te r ia l  b lood in- 
flow to  t he  g land  b y  r educ ing  local ly va scu l a r  res is tances .  
Th i s  m a y  be  due  to  a f u n c t i o n a l  h y p e r a e m i a  in t h e  
a c t i v a t e d  gland.  

However ,  a c o m p a r i s o n  be tween  ou r  d a t a  on  b lood f low 
w i t h  those  of ERSPAMER et  al. ~ on  t h e  v o l u m e  of p a n -  
c rea t ic  secre t ion  shows t h a t  p a n c r e o z y m i n  a n d  caerule in ,  
ove r  a wide  r ange  of doses, f r om the  t h r e s h o l d  one  up-  

wards ,  p ro d u ce  b o t h  a n  increase  in sec re to ry  r a t e  a n d  in 
a r te r ia l  b lood  inflow to  t h e  g l a n d ;  secret in ,  on  t h e  con-  
t r a ry ,  increases  sec re t ion  a t  doses b y  fa r  lower  t h a n  t hose  
ac t ive  on  b lood flow. Therefore ,  s ec re t in  s t i m u l a t i o n  of 
p a n c r e a t i c  secre t ion  m a y  occur  i n d e p e n d e n t l y  of a corre-  
s p o n d i n g  increase  in b lood flow to  t h e  g land.  

Riassunto. I .a  reg i s t raz ione  del ftusso e m a t i c o  d e w a r -  
t e r i a  p a n c r e a t i c o d u o d e n a l e  c au d a l e  con  f luss ime t ro  elet-  
t r o m a g n e t i c o  h a  messo  in e v i d e n z a  u n a  p o t e n t e  az ione  
v a s o d i l a t a t r i c e  del la  cerute ina ,  de l la  p a n c r e o z i m i n a  e del la  
secre t ina ,  a l ivello del pancreas ,  in a s senza  di modi f ica-  
zioni del ia  press ione  ar te r iosa ,  del la  f r e q u e n z a  ca rd i aca  e 
del flusso ema t i co  femorale .  
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Decrease of Norepinephrine in Brain and Heart of Vitamin E Deficient Rats 

I n  ra ts ,  v i t a m i n  E is requ i red  for t he  n o r m a l  deve lop-  
m e n t  of t h e  foe tus  a n d  t he  n o r m a l  f u n c t i o n  of t i s sues  such  
as  tes t is ,  muscle ,  h y p o p h y s i s  a n d  t h y r o i d  as  well as t h e  
c e n t r a l  n e r v o u s  s y s t e m  ~-s. V i t a m i n  E ha s  a n t i o x i d a t i v e  
p rope r t i e s  e,7 a n d  m i g h t  t h u s  be  i nvo lved  in t he  syn thes i s  
a n d / o r  c a t a b o l i s m  of no rep ineph r ine .  A l t h o u g h  norep ine-  
p h r i n e  is h igh ly  sens i t ive  to  oxygen ,  i ts  f o r m a t i o n  inc ludes  
2 m i x e d - f u n c t i o n  ox ida t ions ,  i.e. t h e  h y d r o x y l a t i o n  of 
t y r o s i n e  s a n d  of d o p a m i n e %  

I n  t h e  p r e s e n t  s tudy ,  t h e  level  of n o r e p i n e p h r i n e  a n d  
t he  a c t i v i t y  of t y ro s ine  h y d r o x y l a s e  a n d  dopamine- f l -  
h y d r o x y l a s e  was  m e a s u r e d  in t he  b r a i n s  a n d  h e a r t s  of 
v i t a m i n  E def ic ien t  ra ts .  

F e m a l e  a lb ino  r a t s  f rom a closed r a n d o m i z e d  c o h m y  
(s tock Fii lI insdorf) ,  4 weeks  of age, were  fed a d ie t  con-  
t a i n i n g  no  v i t a m i n  E 10, ad  l ib i tum.  Con t ro l  a n i m a l s  ( E + )  
were  g iven  pe r  s t o m a c h  t u b e  1 m g  DL-=-tocopherol  a c e t a t e  
d i sso lved  in 0.2 ml  of ol ive oil free of pe rox ides  a n d  
v i t a m i n  E once  weekly.  V i t a m i n  E de f i c i en t  r a t s  (E-- )  
rece ived  ol ive oil l ack ing  tocophero l .  A l t e r  13 a n d  17 
weeks t he  a n i m a l s  of g roup  E - -  were  a l m o s t  dep le t ed  of 
v i t a m i n  E since 92 ± 4 %  of these  a n i m a l s  showed  
d ia lu r ic  ac id - induced  hemolys i s  zo, z:t whe rea s  e r y t h r o c y t e s  
of con t ro l s  r e m a i n e d  unaf fec ted .  

I n  t he  b r a i n s  a n d  h e a r t s  of t he  r a t  g r o u p  E - - ,  t h e  
n o r e p i n e p h r i n e  level  dec reased  s lowly to a b o u t  75% of 
t h a t  of con t ro l s  in  17 weeks (p < 0,01) a n d  25 weeks 
( <  0.001) respec t ive ly .  Th i s  e t fec t  seems to  be  due  to 
v i t a m i n  E def ic iency  only,  s ince t h e  decrease  of norep ine-  
p h r i n e  was  c o m p l e t e l y  r eve r sed  b y  s u b s e q u e n t  a d m i n i s -  
t r a t i o n  of DL-e- tocopherol  for  a b o u t  2 m o n t h s  (Figure) .  

T h e  d r o p  of n o r e p i n e p h r i n e  in b r a i n  a n d  h e a r t  seems to  
be  r e l a t ive ly  specific since in t h e  g roup  E - -  t he  we igh t  
cu rve  (Figure) ,  t he  su rv iva l  r a t e  (no s p o n t a n e o u s  dea ths )  
as well  as t he  we t  we igh t  of t h e  o rgans  (p > 0.05 of E - -  
as  c o m p a r e d  to  E + )  were t he  s ame  as  in cont ro ls .  

T h e  r e p o r t e d  e x p e r i m e n t  was  pe r fo rmed  f rom F e b r u a r y  
to  A u g u s t  1967. I t  was  r e p e a t e d  twice  w i t h  co r r e spond ing  
resul ts ,  i.e. f r om May  to  D e c e m b e r  1967 a n d  f rom 
S e p t e m b e r  1967 to  J a n u a r y  1968. I n  consequence ,  t h e  

d rop  of n o r e p i n e p h r i n e  c a n n o t  be  r e l a t ed  to  seasona l  
va r i a t ions .  

T h e  decrease  of n o r e p i n e p h r i n e  in t h e  b r a i n s  a n d  h e a r t s  
of t h e  E - -  g roup  was  n o t  ref lec ted  b y  a n y  c h a n g e  in t h e  
a c t i v i t y  of t y ros ine  h y d r o x y l a s e  in  t h e  b r a i n  nor  of 
d o p ami n e - f l - h y d ro x y l a s e  in the  h e a r t  (Table),  e n z y m e s  
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Level of norepincphrine in the brains and hearts as well as body 
weight ill vitamin 1'; deficient rats. Norepinephrine was measured 
spectrophotofhmrinwtrically~L By internal standards i t  was excluded 
that the assay of norepinephrine was affected in E---. l,'ach txfint 
represents mean ~: S.F. of 3 determinations. The arrow indicates 
t h e  replacement of diet 1 ¢- by E+. The mean body weight ± S.E. 
was calculated from 70 rats (0 time) down to 9 rats (23 weeks). 
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Activity of tyrosine hydroxylase in brains and dopamine-fl-hydroxy- 
lase in hearts of rats after 17-20 weeks of vitamin E deficient diet 

Enzyme E+ E-- 

Tyrosine hydroxylase 100 ± 2.0% 108 ± 6.3% 

Dopamine-~-hydroxylase 100 ~ 0.5% 98 4- 0.6% 

des  NoradrenMins  erfolgt  ohne  gleichzeit ige V e r m i n d e r u n g  
der  T y ro s i n -H y d ro x y l a s e -  und  Dopamin- f l -Hydroxy lase -  
Aktivit~tt. 

~V. P. BURKARD, X'. F.  G~Y, 
H. WEISER and  U. SCHWIETER 

Research Departments F. Ho//mann-La Roche 6, Co. 
Ltd., d002 Basel (Switzerland), 
22 May 1968. 

The activity of tyrosine hydroxylase in rat brain was estimated in 
vivo by measuring the formation of aH-catechols from 0.2 Inglkg of 
3,5-3H-tyrosine injected s.c. 1 h prior to decapitation 13o4. The 
activity of dopamine-/~-hydroxylase was assayed in vivo in the heart 
of pheniprazine (10 mg/kg)-pretreated rats by the formation of 
14C-oetopamine from 0.07 mg/kg of 1A4C-tyramine injected s.c. 1 h 
before~50 e. For technical reasons tyrosine hydroxylase can hardly 
be assayed in the rat heart, aml the dopamine-/~-hydroxylase method 
is restricted to extraeerebral tissues. The figures represent mean ± 
S.E. of at least 6 determinations. 

which  h a v e  been  cons idered  r a t e - l imi t ing  in norepine-  
ph r ine  synthesisS,% Therefore,  t he  decrease  of norepine-  
ph r ine  in v i t a m i n  E def ic iency m i g h t  h a v e  o the r  reasons,  
such  as r educed  avai labi l i ty  of ty ros ine  for no rep inephr ine  
fo rma t ion  (e.g. b y  enhanced  p ro t e in  synthesis l~) ,  de-  
creased d e c a r b o x y t a t i o n  of dopa,  d imin i shed  u p t a k e  oI 
no rep inephr ine  in s torage  organel les ,  e n h a n c e d  release or 
iacreased  ca tabo l i sm of norep inephr ine .  These  possibi l i t ies  
are a t  p r e sen t  u n d e r  inves t iga t ion .  

ZusammenJassung. Vie rmona t ige r  V i t a m i n - E - M a n g e l  
bewi rk t  bei  R a t t e n  e inen e t w a  25 p rozen t igen  Abfa l i  des 
Noradrena l in -Geha l t e s  in Gehi rn  und  Herz ,  de r  d u r c h  
DL-~-Tokopherol r i ickg~ngig g e m a c h t  wird.  Die A b n a h m e  

1 W. BOGUTI-I, R. REPGES and M. SERNETZ, Int. Z. Vitam.-Forsch. 
37, 287 (1967). 

2 K. LANG, Handbuch der allgemeinen Pathologic (Ed. F. Bt~CttNER, 
E. LETTERER and F. ROULET; Springer-Verlag Berlin t962}, Xl/l, 
p. 592. 
H. KRAUSS, Dr. tierfirztl. Wschr. 70, 98 (1963). 

4 H. J. BINDER, D. C. HERTING, V. HURST, S. C. FINCH and H. M. 
SPmo, New Engl. J. Med. 273, 1289 (1965). 

5 1~{. KAWASAKI, Y. TAKIGUCHI, T. KATAYAMA, S. YOSltINAGA and 
Y. MXNOGE, J. Jap. vet. reed. Ass. 19, 492 (1966). 

6 j .  BUNYAN, J. GREEN, E. E. EDWIN and A. T. DIPL0CK, Biochem. 
J. 75, 460 (1960). 

7 j .  BUNYAN, D. McHALE, J. GREEN and S. ~{ARCINKIEWICZ, Br. J. 
Nutr. 15, 253 (1961). 

B S. UDENFRIEND, Pharmae. Rev. 78, 43 (1966). 
o S. KAUFMAN and S. FRIEDMAN, Pharmae. Rev. 17, 71 (1965). 

10 U. SCHWIETER, R. TAMM, H. WEmER and O. WlSS, Helv. ehim. 
Acta dE, 2297 (1966). 

n L. FreeDMAN, W. WEISS, F. WHERRY and O. L. KLINE, J. Nutr. 
65, 143 (1958). 

1,2 G. E. NXCHOALDS, J. F. DIEHL and C. D. FI~cn, Am. J. Physiol. 
213, 759 (1967). 

13 T. NAGATSU, M. LEVITT and S. UDENFmEUD, J. biol. Chem. 239, 
2910 (1964). 

14 W. P. BURKARD, K. F. GEV and A. PLETSCHER, Nature 213, 732 
(1967). 

l~ j .  M. MusAccmo, I. S. KOPIN and V. K. WEISE, J. Pharmae. exp. 
Ther. td8, 22 (1965). 

16 W. P. BURKARD, K. F. GEY and A. PLETSCHER, Proc. 7th Int. 
Congr. Geront. 237 (1966). 

17 A. BERTLER, A. CARLSSON and E. ROSENGREN, Acta physiol. 
seand. 44, 273 (1958). 

Ef fec t s  of  D i s o d i u m  E D T A  o n  t h e  C a r d i o v a s c u l a r  

Recen t ly ,  COCnANI and  \VOLFE x found  t h a t  t he  effect  
of p ro s t ag l and in  E 1 (PGE1) on t h e  con t rac t i l i t y  of t h e  r a t  
s t o m a c h  fundus  s t r ip  was s igni f icant ly  p o t e n t i a t e d  in h igh  
calcium Tyrode  solution.  Hence ,  t h e y  pos tu l a t ed  t h a t  
P G E  1 in i t ia tes  the  p h a r m a c o d y n a m i c  ac t ion  by  t h e  re- 
lease of b o u n d  Ca or b y  the  faci l i ta t ion of Ca inf lux s,z. I t  
has  been  s h o w n  t h a t  P G E  I exe r t s  a pos i t ive  ino t rop ic  
ac t ion  in p roprano lo l - t r ea t ed  dogs  a. The  p r e sen t  s t u d y  
was u n d e r t a k e n  to  examine  w h e t h e r  t he  Ca che la t ing  
agent ,  d i sod ium E D T A ,  would  inf luence the  card iovas-  
cular  effects  of PGE~ in dogs. 

Seven male  dogs weighing 20-24 kg were  anes the t i zed  
w i t h  sod ium p e n t o b a r b i t a l  (30 mg/kg) .  The  t echn ique  
used  in th is  s t u d y  has  been  descr ibed  prev ious ly  3,4. In  
open-ches t  dogs  u n d e r  art if icial  respi ra t ion ,  h e a r t  ra te ,  
m e a n  sys temic  ar ter ia l  pressure ,  a n d  myocard ia l  con t rac -  
t i le force were measu red  con t inuous ly  wi th  an  Elec t ron ics  
for Medicine t a c h o m e t e r  (Model TDC-1), a S t a t h a m  pres-  
sure t r ansduce r  (Model P23AA) and  a WALTON-BRODIE 
s t ra in  gauge arch  5, respect ively .  Disod ium of E D T A  was  

R e s p o n s e s  to  P r o s t a g l a n d i n  E 1 

a d m i n i s t e r e d  con t inuous ly  a t  c o n s t a n t  ra tes  (2 a n d  
5 mg /kg /min )  us ing a H a r v a r d  per fus ion  p m n p  (Model 
600-900). A single dose  (1 /,g/kg) of P G E  1 was g iven i.v. 
p r ior  to  and  a f te r  15 min  infusion of 2 and  5 m g / k g / m i n  
of E D T A .  

The resul ts  of t he  effects  of PGE1 on the  card iovascular  
p a r a m e t e r s  are  s u m m a r i z e d  in t he  Figure.  As s h o w n  
prev ious ly  ~, t h e  i.v. a d m i n i s t r a t i o n  of 1 l*g/kg of P G E  1 
decreased  m e a n  sys temic  ar ter ia l  pressure ,  a n d  increased  
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