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Pa race l lu l a r  route .  T he  smal l  i n t e s t i n a l  e p i t h e l i u m  is 
n o t  a ' t i gh t '  ep i t he l i um is, is a n d  the re fo re  a backd i f fus ion  
of a l r eady  abso rbed  subs t ances  t h r o u g h  t h e  t i g h t  junc -  
t ions  occurs. Th i s  b a c k  dif fus ion could exp la in  t he  be-  
h a v i o u r  of n e t  secre t ion of N a  + in case of pe r fus ion  
so lu t ions  w i t h  a N a  + c o n c e n t r a t i o n  be low t h e  s e r u m  
concen t r a t i on .  

Cell loss. Inc reased  cell loss f rom t h e  vi l lus  fops  could 
be  t he  r eason  for a r educed  glucose absorp t ion ,  b u t  f rom 
t h e  inves t iga t ions  of CLARKE 1~, such  mucosa l  cell loss 
seems unl ikely .  

There  seems to  be  t he  fol lowing m e c h a n i s m s  b y  wh ich  
v inc r i s t i n  m a y  inf luence  sugar  t r a n s p o r t :  F i rs t ,  b y  
reduced  engergy  p r o d u c t i o n  due  to  i n h i b i t i o n  of m e t a -  
bolic p a t h w a y s .  Secondly  i t  is k n o w n  t h a t  m i c r o t ubu l i  
inf luence  m e m b r a n e  cha rac te r i s t i c s  ~. Therefore  m e m -  
b r a n e  t r a n s p o r t  of glucose ( i npu t  or  ou t pu t )  m a y  be  
decreased b y  v incr i s t ine .  A n o t h e r  m e m b r a n e  loca ted  
t r a n s p o r t  sys t em m a y  be  in f luenced  - t he  sod ium t r a n s -  
p o r t  sys tem.  Sugar  t r a n s p o r t  shows a sod ium d e p e n d e n c y  

in v ivo  also ~9, s0, a n d  t h e r e  is a co r re l a t ion  b e t w e e n  n e t  
t r a n s p o r t  of sod ium and  n e t  sugar  t r a n s p o r t  ~1,22. Two 
f indings  cas t  some d o u b t s  on  t he  t h e o r y  t h a t  t h e  reversed  
ne t  t r a n s p o r t  of sod ium is the  r eason  for t h e  decrease  in  
glucose t r a n s p o r t :  t h e  i m p a i r m e n t  of n e t  sod ium t r a n s -  
p o r t  is de t ec t ab l e  even  in t he  f i rs t  s a m p l i n g  per iod  and  
the re  seems to  b e  a d e p e n d e n c y  of t he  d i rec t ion  of n e t  
sod ium t r a n s p o r t  upon  t he  l umina l  sod ium concen t r a t i on .  
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Summary. I n  t h e  i so la ted  p r e p a r a t i o n  of t he  aor t i c  a rch  of t he  cat ,  n o r a d r e n a l i n e  (NA) reduced  a t  low pre- loads ,  a n d  
increased  a t  h i g h  pre- loads,  t h e  a r t e r i a l  wal l  d is tens ib i l i ty .  Fo r  each  dose of NA,  t he  changes  were d i rec t ly  re la ted  to 
t h e  pressure  level  in  t he  sys tem.  

S y m p a t h e t i c  f ibres  o r ig ina t ing  in t h e  s te l la te  gangl ion  
of cats ,  r a b b i t s  a n d  mice are  k n o w n  to  be  i nco r po ra t ed  
in to  t h e  aor t ic  n e r v e  1-3, and  to  t e r m i n a t e  in t h e  s m o o t h  
muscle  of t h e  aor t i c  wall.  E l ec t ron  mic roscopy  of t h e  
wal l  of t he  aor t i c  a r ch  in ca ts  revea led  t h e  presence  of 
n e r v e  end ings  wh ich  c o n t a i n e d  vesicles ~. W h e n  obse rved  
in  t h e  v ic in i ty  of t h e  s m o o t h  muscle  f ibres  of t h e  ad-  
v e n t i t i a ,  t h e y  r e sembled  v e r y  closely those  descr ibed  in 
o t h e r  vascu la r  areas,  genera l ly  cons idered  to  h a v e  a n  
effector  f unc t i on  5-9. T h e y  pers i s ted  a f t e r  degene r a t i on  
of t h e  aor t i c  n e r v e  induced  b y  sec t ion  a t  t he  neck  level  4. 
The  f u n c t i o n a l  s ignif icance of these  f ibres  is st i l l  un -  
known,  b u t  since t h e y  a p p e a r  to  be  effector  in na tu re ,  i t  
seems reasonab le  to  sugges t  t h a t  a n  increase  in t h i s  
a c t i v i t y  would  modi fy  t he  con t rac t i l e  s t a t e  of t h e  s m o o t h  
muscle ,  t h e r e b y  resu l t ing  in a change  in t he  elast ic  p rop-  
e r t ies  of t h e  aor t i c  arch.  T he  cha rac te r i s t i c s  of these  
f ibres  m a k e  n o r a d r e n a l i n e  t h e  m o s t  l ikely c a n d i d a t e  for 
t h e  neurotransmit~.er .  Therefore ,  a n  in v i t ro  s t u d y  was 
u n d e r t a k e n  to  ana lyze  t h e  effects  of N A  on t he  aor t ic  
a rch  d i s tens ib i l i ty  t h r o u g h  changes  induced  on  t he  pres-  
su re -vo lume  d iag ram.  Since t he  a r te r ia l  d i s t ens ib i l i ty  is 
r educed  as t he  m e a n  b lood pressure  increases  1~ one  
could n o t  d issocia te  in  a n  i n t a c t  p r e p a r a t i o n  t he  dis- 
t en s ib i l i t y  changes  induced  d i rec t ly  b y  N A  on t he  a r t e r i a l  
wal l  f rom those  s e c o n d a r y  to  t h e  h y p e r t e n s i v e  effect  of 
t h e  amine .  

Material and methods. S e g m e n t s  of aor t i c  arch,  a b o u t  
30 m m  long, were r e m o v e d  f rom anes t he t i z ed  ca ts  a n d  
i so la ted  f rom s u r r o u n d i n g  t issue.  All  b r a n c h i n g  a r te r ies  
were l igated.  B o t h  ends  of t he  s egm en t  were f i t t ed  to  2 
me ta l i c  cannu lae ,  one of wh ich  was  closed a n d  t he  o the r  
connec t ed  to  t h e  s y s t e m  of t h e  vo lume  in jec t ion .  The  
whole  a s sembly  was r ig id ly  a t t a c h e d  to  2 u p r i g h t  blocks,  
able  to  sl ip on  a h o r i z o n t a l  b a r  w h e n  displaced b y  a force 

of 1 g or less. The  a s sembly  was m o u n t e d  in a t i ssue  b a t h  
m a i n t a i n e d  a t  36-36.5 ~ a n d  filled w i t h  H a n k ' s  so lu t ion  
(pH 7.3-7.4) equ i l i b r a t ed  w i t h  5% CO 2 + 95% O v One 
of t h e  2 u p r i g h t  b locks  was  f i rmly  a t t a c h e d  to  a bar ,  
whereas  t h e  o the r  was  connec t ed  to a pu l ley  s y s t e m  to  
wh ich  l ong i t ud ina l  loads of 7.5, 27.5 a n d  52.5 g were 
appl ied.  E a c h  load was used in a g roup  of 7 p repa ra t ions .  
A per iod  of a t  leas t  30 m i n  e lapsed f rom the  p re - load ing  
un t i l  t h e  s t a r t  of t he  expe r imen t .  

The  segmen t s  were in f l a t ed  w i t h  H a n k ' s  so lu t ion  b y  
m e a n s  of a n  infus ion  de l ivered  b y  a p u m p  a t  t he  c o n s t a n t  
r a t e  of 5 m l /min .  To ta l  vo lume  inside t h e  s egmen t  could  
be  ca lcu la ted  a t  a n y  t i m e  b y  a d d i n g  to  t h e  in i t ia l  v o l u m e  
of t he  s egmen t  t he  v o l u m e  c o m p u t e d  f rom the  t i m e  scale 
of an  oscilloscope. The  in i t i a l  v o l u m e  was  ca lcu la ted  
f rom t h e  fo rmula  V = h~r 2. h a n d  r were m e a s u r e d  a t  
t he  end  of each  e x p e r i m e n t  a f t e r  pe r fo rming  a l ong i t ud ina l  
excis ion of t he  wal l  a n d  e x t e n d i n g  t h e  s e g m e n t  on  a f la t  
surface,  i t  was  p rev ious ly  obse rved  t h a t  p re - load ing  t h e  
s egmen t  did  n o t  modi fy  t h e  V value,  because  t h e  in-  
crease in l e n g t h  c o m p e n s a t e d  for t h e  r educ t i on  of t h e  
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Fig. 1. Pressure changes induced in the isolated cat aortic arch by 
increasing doses of noradrenaline. Each curve represents the changes 
obtained at a pre-determined control pressure value (60, 120, 180 
and 240 mm Hg). Pre-load: 7.5 g. Vertical bars refer to SEM. 
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Fig. 2. Same as in Figure 1. Pre-loads: 27.5 and 52,5 g. 

radius .  The  pressure  was  m e a s u r e d  w i t h  a S t a t h a m  
P 2 3 D b  t r ansduce r .  P r e s su re -vo lume  (P-V)  d iag rams  
were d i rec t ly  d i sp layed  on  a n  oscilloscope (Tek t ron ix  
5013). In fus ion  a n d  onse t  of sweep were synch ron ized  so 
t h a t  t h e  t i m e  base  of t he  oscilloscope gave  in j ec t ion  r a t e  
(ml/min) .  M e a s u r e m e n t s  were o b t a i n e d  f rom p h o t o -  
g raphs  pe r fo rmed  w i t h  a T e k t r o n i x  C59 camera .  W h e n  
successive con t ro l  P - V  d iag rams  b e c a m e  ident ica l ,  i n -  
c reas ing  doses of n o r a d r e n a l i n e  b i t a r t r a t e  (Schering) 
were added  c u m u l a t i v e l y  to  t he  b a t h  u n t i l  t h e  p e a k  effect  
was  a t t a ined .  The  c o n c e n t r a t i o n  r a n g e d  f rom 0.14 up  to  
14 ~g/ml.  

Results.  P - V  d i a g r a m s  showed  a t yp i ca l  S-shaped  
curve  w i t h  2 inf lec t ions  a t  t he  p ressure  levels of 60-100 
and  140-180 m m  Hg, respect ively .  As t he  l ong i tud ina l  
pre- load  was increased,  b o t h  inf lec t ions  were d isplaced 
t o w a r d  lower pressure  values,  so t h a t  ill g roup  3 t he  f i rs t  
inf lec t ion  was cons i s t en t ly  a t t a i n e d  a t  a level  be low 
60 m m  Hg. 4 reference po in t s  were p rev ious ly  selected on  
t he  X - a x i s  (volume) of t h e  con t ro l  P - V  d iagram,  cor- 
r e s p o n d i n g  to  t h e  pressure  va lues  of 60, 120, 180 a n d  
140 m m  Hg. Fo r  each  dose of NA,  t he  pressure  change  
(A P)  co r re spond ing  to  each  reference  p o i n t  was  mea-  
sured.  A dose-response  cu rve  was t h u s  o b t a i n e d  ~or eve ry  
reference p o i n t  b y  p l o t t i n g  pressure  changes  vs  dose of 
NA. 

I n  g roup  1 (pre- load:  7.5 g, F igure  1) N A  induced  a 
dose -dependen t  increase  in P a t  each  reference  poin t .  
The  i n c r e m e n t s  b e c a m e  more  e l eva ted  a t  t h e  h igher  
reference poin ts .  This  m e a n s  t h a t  N A  induced  a r educ t i on  
of t he  a r t e r i a l  d i s tens ib i l i ty ,  a n d  t h a t  t he  r e d u c t i o n  was 
more  e v i d e n t  as t h e  a r t e r y  b e c a m e  more  de fo rmed  b y  t he  
infusion.  I n  g roup  2 (pre- load:  27.5 g, F igure  2, u p p e r  
half)  N A  aga in  induced  a dose -dependen t  increase  in P .  
However ,  N A  was on ly  able  to  increase  d o s e - d e p e n d e n t l y  
t he  P in t he  lower p a r t  of t h e  P - V  d iagram,  b u t  i t  fai led 
to  mod i fy  t he  pressure  in  t he  h ighe r  p a r t  of t he  d iag ram.  
A t  t h e  pre- load  of 52.5 g (group 3, F igure  2, lower half) 
N A  displaced t h e  P - V  d i a g r a m  to  t he  r ight ,  so t h a t  for  
e v e r y  reference  p o i n t  t h e  a m i n e  r educed  t he  pressure  
(nega t ive  A P)  in  a dose -dependen t  m a n n e r .  F u r t h e r -  
more ,  for  each  dose of NA,  t he  m a g n i t u d e  of t h e  r e d u c t i o n  
in  pressure  was d i rec t ly  r e l a t ed  to  t he  pressure  level  of 
t h e  sys tem.  The  cu rves  seem to  ind ica te  t h a t ,  as t he  pre-  
load  in t h e  aor t i c  a r ch  increases  a n d  a t  pressure  levels 
a b o v e  60-100 m m  Hg, N A  increases  t he  d i s t ens ib i l i ty  of 
t h e  a r t e r i a l  wall.  

Discussion.  Our  resu l t s  o b t a i n e d  in t he  aor t ic  a rch  
pa r t i a l l y  agree w i t h  those  o b t a i n e d  b y  severa l  a u t h o r s  in  
o the r  s egmen t s  of aor ta .  I n  t h e  a b d o m i n a l  a o r t a  of i n t a c t  
dogs, ALEXANDERll obse rved  t h a t  ad rena l ine  r educed  t h e  
d i a m e t e r  of t he  s e g m e n t  a n d  increased  t he  d i s t ens ib i l i ty  
in a pressure  r ange  of 0-150 m m  Hg. S imi la r  resu l t s  were 
o b t a i n e d  in t he  dog a o r t a  b y  WIGGERS and  WEGRIA 12. 
W o r k i n g  on  d a t a  r epo r t ed  b y  GOLDENBERG et  al. 1~, 
COPE 1~ conc luded  t h a t  N A  was able  to  increase  t h e  
aor t i c  d i s tens ib i l i ty  in  h u m a n s ,  whereas  ad rena l ine  in-  
duced  incons i s t en t  effects. The  aor t ic  a rchs  of our  g roup  
3, p r o b a b l y  sub jec t ed  to  a more  'physiologic '  l ong i t ud ina l  
tens ion ,  r e sponded  s imi la r ly  to  N A  w i t h  a n  increase  in 
t he  d i s t ens ib i l i ty  of t h e  wall.  I t  is e v i d e n t  t h a t ,  a t  l eas t  
in t he  aor t i c  arch,  t he  degree of l ong i t ud ina l  t en s ion  be-  
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comes  a cr i t ica l  factor ;  d e t e r m i n i n g  t h e  response  of t h e  
wal l  as a whole  to  NA. A l t h o u g h  t he  special  a r ch i t e c tu r e  
of t he  aor t i c  a r ch  m a k e s  i t  d i f f icul t  to  d e t e r m i n e  in s i tu  
t he  exac t  l ong i t ud ina l  t ens ion  of t he  wall, t h e  p r e s e n t  
resu l t s  seem to  ind ica te  t h a t  t h e  response  of t h e  aor t i c  
a rch  t o  N A  does no t  differ  cons ide rab ly  f rom t h a t  ob-  
se rved  in  o t h e r  ao r t i c  segments ,  if  we accep t  t h a t  t h e  
l ong i t ud ina l  t ens ion  app l i ed  to  t h e  archs  of g roup  3 
(52.5 g) was t h e  m o s t  closely r e l a t ed  to t he  ac tua l  values .  
I t  is i n t e r e s t i ng  to p o i n t  o u t  t h a t  a l ong i t ud i na l  t ens ion  
of 55 g was app l ied  to  t h e  descend ing  thorac ic  a o r t a  in  
o rder  to  res tore  in  s i tu  t he  full  l e n g t h  of p rev ious ly  
excised segmen t s  ~5. 

The  increase  in d i s t ens ib i l i ty  has  been  exp la ined  on t he  
bas is  of s t r u c t u r a l  peculiarities~% w h e r e b y  t he  NA-  
i nduced  c o n t r a c t i o n  of t he  s m o o t h  muscle  f ibres  would  
resnl~ in  a r educ t i on  of t h e  t ens ion  of t h e  more  f ibrous ,  

less d i s tens ib le  c o m p o n e n t  of t he  vascu la r  wall, so t h a t  
t he  s m o o t h  muscle,  wh ich  is more  dis tens ible ,  would  
d e t e r m i n e  t he  shape  of t he  P - V  curve.  

Since t he  ba ro recep to r s  can be  s t i m u l a t e d  in a d i f f e ren t  
w a y  d e p e n d i n g  on t h e  d i s t ens ib i l i ty  of t he  aor t ic  wall, i t  
is conce ivab le  t h a t  changes  in d i s t ens ib i l i t y  i nduced  b y  
t he  N A  release of e f fe ren t  f ibres  in  t h e  ao r t i c  a r ch  could  
p rov ide  a m e c h a n i s m  for  e f fe ren t  con t ro l  of t he  recep tors  
ac t iv i ty .  A l t e rna t ive ly ,  t h e y  could p rov ide  a s y s t e m  
wh ich  would a d a p t  t he  a r t e r i a l  t ree  i m p e d a n c e  to va r i ab l e  
card iac  o u t p u t  and  h e a r t  r a t e  d u r i n g  s y m p a t h e t i c  s t i m u -  
l a t ion  17. 

15 D. J. PATEL and D. L. FRY, Circulation Res. 2d, 1 (1969). 
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Summary. The  levels of R N A  and  p r o t e i n  and  a c t i v i t y  levels of ace ty lcho l ines te rase  decreased  in t he  b r a i n  of deve lop ing  
t adpo le s  of 13-15-day-o ld  Bu/o melanostictus on in v ivo  a d m i n i s t r a t i o n  of p roges te rone  (200 ~g/0.1 ml  ref ined p e a n u t  
oil). These  changes  sugges t  dece la ra t ion  in t h e  a c t i v i t y  of t he  p r o t e i n - s y n t h e t i c  m a c h i n e r y  in p roges t e rone  admin i s -  
t e red  animals .  

The re  are  a large n u m b e r  of r epo r t s  showing  changes  in 
t he  c o n t e n t  a n d / o r  compos i t i on  of R N A  of t h e  n e u r a l  
t i s sue  of v e r t e b r a t e s  u n d e r  a wide  v a r i e t y  of cond i t ions  ~-~. 
Fo r  ins tance ,  t h e  cy top l a smic  R N A  a m o u n t  increases  
a f t e r  e x c i t a t i o n  of ne r vous  a c t i v i t y  a n d  decreases  a f t e r  
i n h i b i t i o n  of ne rvous  ac t iv i ty ,  i n tox ica t ion ,  a n d  p a t h o -  
genic a c t i o n  in m a m m a l s  ~. Inc rease  of n e u r o n a l  a n d  glial  
R N A  has  b e e n  descr ibed  in  d iseased areas  assoc ia ted  
w i t h  P a r k i n s o n s  disease in r a t s  8. 

E v i d e n c e  is a c c u m u l a t i n g  t h a t  va r ious  h o r m o n e s  af fec t  
t he  process  of p ro t e in  syn thes i s  in  t h e  CNS of v e r t e b r a t e s  
a t  t h e  t r a n s l a t i o n  level.  Fo r  ins t ance ,  s te ro id  h o r m o n e s  

Changes in the levels of RNA, protein and activity level of acetyl- 
cholinesterase (AchE) in the brain of developing Bu[o melanostictus 
on in vivo injection of progesterone 

Constituent Controls Experimentals Incidence 
(normal active injected with of change 
animals) progesterone 

RNA(mg/gwetwt.) 20.7 :k 3.5 ~ 7.5=t= 1.3~ --64.6 
(3) (4) 

Protein(mg/gwetwt.)  120 ~2 6.1 �9 96.0=/= 8.5 a --20.0 
(3) (3) 

Ache 
l~mot Ach (mg/min) 5.45 J= 38 �9 3.6 :t= .44 ~ -- 34.6 

(4) (4) 

Figures in parentheses indicate the number of pools-observations 
Values are mean ~ SD. For each observation tissue from 16-18 
animals was pooled. Sign (--) indicating decrease over controls. 
aSignificant p < 0.01. 

are  k n o w n  to  inf luence  t he  p ro t e in  syn thes i s  b y  ac t ing  on  
t he  D N A  - guided  f o r m a t i o n  of R N A  in t h e  b r a i n  of 
r a t s  s, 9. 

However ,  i n f o r m a t i o n  is l ack ing  on  s te ro id  h o r m o n e  
r egu la t ion  of p ro t e in  syn thes i s .  Since gonada l  s te ro ids  
h a v e  a n  o rgan iz ing  inf luence  on  CNS cen t res  d u r i n g  
c r i t i ca l  per iods  of d e v e l o p m e n t  in  v e r t e b r a t e s  ~, t h e  
p r e s e n t  s t u d y  was proposed.  The  p a p e r  p re sen t s  infor-  
m a t i o n  a b o u t  t he  effects  of in  v ivo  a d m i n i s t r a t i o n  of 
p roges t e rone  on  t h e  levels of R N A  and  p r o t e i n  in  t h e  
b r a i n  of a deve lop ing  toad ,  Bu/o melanostictus. Since 
m a n i p u l a t i o n  of t h e  h o r m o n a l  e n v i r o n m e n t  in  t he  ea r ly  
n e o n a t a l  pe r iod  af fec ts  t he  b r a i n  exc i tab i l i ty ,  t h e  a c t i v i t y  
levels of ace ty lcho l ines te rase  as a f u n c t i o n  of p roges t e rone  
a d m i n i s t r a t i o n  were d e t e r m i n e d  in t h e  CNS of deve lop ing  
tadpoles .  

Materials and methods. A b o u t  2-week-old t adpo les  of 
B. melanostictus were col lected local ly  a n d  m a i n t a i n e d  in 
t h e  l a b o r a t o r y  a t  24 4- 1 ~ in glass aquar i a .  T h e y  were  
fed on  w a t e r  p l a n t s  for  a pe r iod  of 3 days  before  t h e y  
were ut i l ized for  e x p e r i m e n t a t i o n .  F r o m  th i s  s tock,  
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