
15.3. 1977 Specialia 349 

depicts  the  somato top ica l  a r r a n g e m e n t  of the  eye muscle 
represen ta t ion  wi th in  the  semilunar  ganglion. The cells 
innerva t ing  the  superior  rec tus  and the  superior  oblique 
muscles  were  localized in a more  dorsal  layer  t h a n  those  
supply ing  the  inferior rectus  and the  inferior oblique 
muscles.  In  t he  la teral  por t ion  of the  p ropr iocep t ive  
pool responses  to  s t r e t ch  of the  la teral  rec tus  muscle 
were found at  an in t e rmed ia te  layer  be tween  the  super ior  
and the  inferior  muscle r epresen ta t ions  and  par t ia l ly  
in te rmingled  wi th  them.  In  the  medial  por t ion  of the  pool 
the  medial  rec tus  muscle was represen ted  and it inter-  
mingled dorsal ly  wi th  the  couple of the  2 superior  muscles 
and  ven t ra l ly  w i th  t h a t  of the  inferior rec tus  and  inferior 
oblique. Thus,  in some cent ra l  pene t ra t ions ,  i t  was pos- 
sible to record successively responses  to  s t r e t ch  of the  
superior  rectus,  super ior  oblique, inferior rectus  and 
inferior oblique (figure 2). 
The resul t  of the  p resen t  inves t iga t ion  showing a localiza- 
t ion of the  cells i nne rva t ing  the  p ropr iocep tors  of the  
ex t raocular  muscles  in the  semilunar  ganglion is no t  sur- 

prising, since o the r  researchers  d e m o n s t r a t e d  a somato-  
topic  organiza t ion  in the  semi lunar  ganglion of t he  cells 
supply ing  d i f ferent  t r igeminal  receptors  (skin, tongue,  
den ta l  pulp,  vibrissae) s-lz. 
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i so la ted  hear t  p r e p a r a t i o n  1 
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Summary. Pros tag land in  A S (PGA2) in concen t ra t ions  of 1.5 �9 10 .8 to 3 �9 10 .8 M was found  to produce  concen t ra t ion-  
d e p e n d e n t  increase in the  coronary  vascular  res is tance of the  guinea-pig isolated h e a r t  w i t h o u t  a l te ra t ions  in myo-  
cardial  cont rac t i le  force and  oxygen  consumpt ion .  

P G E  2 is one of the  mos t  act ive and specific coronary  
di la t ing agents  in the  guinea-pig hea r t  2 and was found 
to be formed by  th is  organ after  infusion of arachidonic  
acid, the  precursor  of the  bisenoic p ros tag land ins  a. How-  
ever, the  ques t ion  arises whe the r  this  coronary  vasodila-  
t ion is due to PGE~ in itselfs or ano the r  der ivat ive ,  such 
as PGA v which  was also found to be released toge the r  
wi th  P G E  2 af ter  infusion of arachidonic  acid f rom the  dog 
hea r t  in situ 4 and is assumed to p roduce  p rofound  
coronary  vasodi la t ion  in whole animal  expe r imen t s  5. 
However ,  the  act ion of PGA 2 on the  coronary  vascular  
sys t em and myocard ia l  mechanics  was no t  inves t iga ted  
sys temat ica l ly  under  be t t e r  def ined and more  comparab le  
in vi t ro  condit ions.  E x p e r i m e n t s  were therefore  per- 
formed,  which were des igned to evalua te  the  cardiac and 
coronary  ac t iv i ty  of PGA 2 and the  possible i nvo lvemen t  
of this  c o m p o u n d  in the  coronary  act ion of P G E  2. 
Guinea-pigs of e i ther  sex (body weight  300-380 g) were 
killed by  cervical  dis locat ion af ter  p re t r ea t ing  the  animals  
wi th  hepar in  (10 mg/kg  i.p.).  The hea r t s  were quickly 
r emoved  and perfused  isovolumetr ica l ly  (10 ml/min)  wi th  
Tyrode  solut ion a t  32~ via the  aorta.  The hea r t s  were 
electr ical ly d r iven  at  c o n s t a n t  ra te  of 180 bea t s /min .  Lef t  
vent r icu lar  peak  systolic pressure  (LVP), m a x i m u m  veloc- 
i ty  of con t rac t ion  (LV dp/dtmax) and the  coronary  per- 
fusion pressure  (CVP) were measured  as descr ibed ear- 
l i e r t  The CVP was assumed to be a d i rect  express ion of 
the  coronary  vascular  resis tance,  since the  perfus ion ra te  
was held cons tan t .  F r o m  PGA~-oil 7, a s tock was prepared ,  
con ta in ing  10 mg/ml  PGA 2 in absolute  e thanol .  F r o m  
this  stock, a more  d i lu ted  solut ion was made  by  add i t ion  
of physiological  saline, con ta in ing  10 -~ g/ml  PGA v This  
aqueous  solut ion was s tored  on ice and f reshly  p repa red  
each day.  

Sta t is t ica l  analysis  was pe r fo rmed  using the  t - t e s t  for 
non-pa i red  samples.  The mean  and  s t an d a rd  error  
(~ • S .E .M.)  of n observa t ions  are quo ted  in the  tex t .  
The level of significance was 0.05. The cumula t ive  ap-  
p l ica t ion of PGA 2 to the  perfus ion fluid of 8 hear t s  led to  
a marked  increase in the  CVP (p < 0.05), while the  left  
ven t r icu la r  mechanics  r emained  unchanged  (p > 0.05) 
(figure). This  increase in the  CVP was d e p e n d e n t  on con- 
cent ra t ion ,  when  1.5 • 10 -s to 3 x 10 -6 M PGA 2 were ap-  
plied. F u r t h e r  increase in the  concen t ra t ion  of PGA 2 up 
to  6 • 10 -8 M produced  no s t ronger  responses.  This  
coronary  act ion of PGA 2 was reversible af ter  wash -ou t  
and was also seen, to  essent ia l ly  the  same exten t ,  w h e n  
the  cardiac ad renocep to r s  were blocked previous ly  wi th  
propranolo l  (5 • 10 -8 g/ml) and  p h e n o x y b e n z a m i n e  
(1 • 10 .7 g/ml), a m o u n t i n g  49 • 12 a t  PGA 2 6 • 10 -s M 
before and 52 • 15 m m  Hg in presence  of the  blocking 
agents  (p > 0.05, n = 4). 
For  each animal  the  coronary  reac t ion  was calcula ted in 
0/0 of its m a x i m u m  individual  response.  The EDs0, i.e. 
50% of the  m a x i m u m  increase in the  CVP, was e s t ima ted  
graphical ly  and was found to be 219 :k 45 nM. P r e t r e a t -  
merit  wi th  i ndome thac in  (5 • 10 -7 g/ml), a p o t e n t  in- 
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h ib i to r  of p ros tag land in  biosynthesis ,  also in isolated 
hea r t  preparations3, S, ~~ did no t  inkibi t  t he  coronary  
cons t r i c to ry  ac t iv i ty  O f PGA 2 (n = 6). There  was also no 
influence b y  PGA 2 on the  myocard ia l  oxygen  consump-  
tion, as seen in ano the r  3 exper iments ,  when  the  pO~ was 
measured  cont inuous ly  in t he  coronary  venous  eff luent  
by  the  polarographic  t echn ique  as descr ibed earlier 9. 
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Effect of PGA 2 on left ventricular peak systolic pressure (LVP), 
maximum velocity of contraction (LV dp/dt~x) and coronary 
vascular pressure (CVP) in the guinea-pig isolated heart preparation. 
The mean and standard error (x 4- S. E. M.) are given. Each point 
represents 8 observations. *, p < 0.05, when compared with the initial 
value (IV) before addition of PGA,. 

The results  give evidence of a d i rect  coronary  cons t r i c to ry  
act ion of PGA 2 in the  guinea-pig isolated hea r t  p r ep a ra -  
t ion in the  absence of  a l te ra t ions  in myocard ia l  contrac-  
tile force and  o x y g en  consumpt ion .  Similar vasocon-  
s t r ic tor  ac t iv i ty  was  descr ibed earlier for the  vessels of 
the  isolated ra t  pancreas  zt and the  h i n d -p aw  of the  dog z2, 
and  was now also found  for the  co ronary  vessels of t he  
isolated perfused guinea-pig hear t .  However ,  th is  ac t ion 
is only  weak, as seen by  compar ing  the  EDh0 of 219 nM 
for PGA 2 wi th  t he  EDh0 of a b o u t  i nM for P G E  2 regarding 
its re laxing act ion on the  coronary  vessels in the  same 
sys tem xa. B o t h  th is  weak and  vasocons t r i c to ry  ac t iv i ty  
of PGA, ,  as welt as the  f indings t h a t  arachidonic  acid and  
b radyk in in  decrease the  coronary  vascular  res is tance in 
the  isolated hear t ,  al l  effect  which  can  be inhibi ted  by  
p re t r ea t ing  the  animals  wi th  i ndome thac in  ~~ a drug  
which  ill i tself increases the  coronary  vascular  res is tance 
in the  guinea-pig isolated hea r t  ~, are cons is ten t  wi th  the  
view t h a t  PGA2 is no t  involved in the  ma in t enance  of 
the  co rona ry  tone  per  se, and  add fu r ther  evidence for 
the  possible role of E - t y p e  p ros tag land ins  in this  process.  
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Etude,  ~ l'aide de microsphbres ,  de la dis tr ibut ion de l ' irr igat ion carot idienne chez le rat 1 

Evaluat ion of the carotid b lood d is tr ibut ion  in the rat us ing  radioact ive  m i c r o s p h e r e s  
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Summary. The carot id  blood d is t r ibu t ion  has  been  eva lua ted  using radioact ive  microspheres  in 13 regions  of the  head  
and  in 10 cerebral  s t r uc tu r e s  of rats,  and the  in t racerebra l  d i s t r ibu t ion  of blood has  been  s tudied  compara t ive ly  af ter  
in jec t ion  of mierospheres  in to  the  left  cardiac  ventr ic le  or into t he  in ternal  carot id  ar tery .  The pr incipal  results  indicate  
t h a t  the  cerebral  t issue is n o t  supplied by  the  ex t e rn a l  carot id  blood, whereas  abou t  30~o of the  in ternal  carot id  blood 
goes to  t h e  brain,  and  t h a t  the  pon tomedu l l a ry  region receives its blood ma in ly  f rom the  ve r tebra l  ar tery .  

La d i s t r ibu t ion  intrac6r6brale  de  l ' i r r igat ion carot idiel lne 
ou ver t6bra le  a 6t6 6tudi6e chez diverses esp~ces animales  
tel les  que  te lapin ~, le cha t  3-~ e t  le chien 4-7 ~ l 'a ide de 
diff6rentes t echn iques  u t i l i sant  des colorants,  des p rodu i t s  
de cont ras te ,  des  r6sines e t  plus r6cemment  des micro- 
sphgres  radioact ives  clui pe rme t t e l l t  d ' appr6c ie r  de fa~on 
q u a n t i t a t i v e  l ' i rr igatioll  des dif f6rentes  r6gions du cerveau.  
Ces 6tudes  o n t  mis  en 6videllce des diff6rences dans  les 
modal i t6s  de  l ' i r r igat ion c6r6brale selon l 'espgce consi- 
d6r6e: n6anmoins ,  il ressor t  de  ces t r a v a u x  que  l ' i rr iga- 
t ion  du  trol lc  c6r6bral  es t  assur6e essentiet lemell t  pa r  le 
sang en p rovenance  des ar t~res  vert~brales.  Chez le rat ,  
les modal i t6s  de la vascular isa t ion  c6r6brale son t  encore 
tr~s mal  connues  e t  dans  une  6rude r6cellte, Wel lens  e t  al. 8 
r a p p o r t e n t  que les ar tgres  ver t6brates  se d i s t r ibuen t  essen- 

t ie l lement  au niveau des muscles  du cou et  ne pa r t i c ipen t  
pra t ic luement  pas & l ' i r r igat ion du cerveau,  ce qui diff6- 
rencierai t  le r a t  des autres  esp~ces de laboratoire.  Dans  
le pr6sent  t ravai l ,  nous  avons  6valu6 la d is t r ibut ion  de 
l ' i r r igat ion caro t id ienne  chez le r a t  par  in ject ion de 
microsph6res radioact ives  dans  l 'ar t~re carotide,  ex te rne  
e t  interne,  et  6rude de leur d i s t r ibu t ion  dans  diff6rentes 
r6gions de la t~te  e t  du cerveau.  De plus, la d i s t r ibu t ion  
intrac6r6brale des microsph6res  inject6es dans  la carot ide  
in terne  a 6t6 compar6e  g celle qui est  ob tenue  apr~s 
inject ion des microsph~res  darts le ventr icule  card iaque  
gauche.  
Matdriel et mdthodes. Notre  6rude a 6t6 r6alis6e chez des 
ra t s  males I F F A  Credo d'uI1 poids  moyell  de 250 g, 
allesth6si6s au p en t o b a rb i t a l  (45 mg/kg,  i .p.).  


