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(A) Autoradiogram of section of pineai gland 
and adjacent brain tissue from cynomolgus 
monkey injected 25 mCi 3H-5-HTP 60 rain 
after administration of MAO inhibitor. I t  
shows dense silver grain deposition precisely 
localized over gland tissue indicating presence 
of high concentration of isotope. Nuclear fast 
red and tartrazin (• 30). (B) Autoradiogram 
of section of pineal gland from cynomolgus 
monkey injected 25 mCi SH-5-HTP with no 
MAO inhibitor showing sparse silver grain 
deposition. Compare with (C) and (D). Nuclear 
fast red and tartrazin (• 350). (C) and (D) 
Autoradiograms of section of pineal gland from 
the same monkey as shown in (A) showing 
silver grain distribution concentrated mainly 
over cytoplasm and cytoplasmic processes. 
Nuclear fast red and tartrazin ( • 300). 

G r a i n  c o u n t s  pe r  p inea loey te  were  5 t imes  g rea t e r  in  th i s  
a n i m a l  t h a n  in t he  fo rmer  and  gra in  d i s t r i b u t i o n  was con-  
c e n t r a t e d  over  t h e  c y t o p l a s m  a n d  cy top l a smic  processes  
of t h e  ce l l  The re  was  m i n i m a l  labe l l ing  over  t h e  nuc leus  
(Figure D). I n  t he  a u t o r a d i o g r a p h s  p r e p a r e d  f rom th e  un-  
i n j ec t ed  a n i m a l  no  ev idence  of chemica l  fogging of t h e  
emuls ion  was  found.  

Si lver  g ra in  depos i t ion  ove r  p inea locy te s  shows t h a t  
these  s t r u c t u r e s  c o n t a i n  isotope.  I n  t h e  p r e s e n t  s t u d y  t h e  
sparseness  of gra ins  in  t h e  g land  of t he  m o n k e y  n o t  g iven  
MAO i n h i b i t o r  ind ica tes  a low t i ssue  c o n c e n t r a t i o n  of iso- 
t ope  and  impl ies  t h a t  i so tope  is be ing  removed .  However ,  
r e m o v a l  of a n y  i so tope  f rom these  cells b y  MAO depends  
on t he  conve r s ion  of a H - 5 - H T P  to 3H-5-HT b y  t h e  en- 
z y m e  a r o m a t i c  L-amino  acid deca rboxy la se  7 because  aH- 
5 - H T P  is no t  a s u b s t r a t e  for MAO s. Since t he  p inea l  g l and  
con ta ins  t he  enzymes  necessa ry  to syn thes ize  and  des t roy  
5 -HT 3,7, t he  low c o n c e n t r a t i o n  of i sotope in tl~is a n i m a l  is 
v e r y  l ikely due  to  t h e  u n i n h i b i t e d  b r e a k d o w n  of syn the -  
sized 3H-5-HT b y  MAO. This  h y p o t h e s i s  is s u p p o r t e d  b y  
t he  d e m o n s t r a t i o n  of a h igh  c o n c e n t r a t i o n  of i sotope in  
t h e  a n i m a l  in  which  MAO a c t i v i t y  was inh ib i t ed .  These  
f ind ings  are s imi lar  to  those  m a d e  earl ier  9 on  r a t  b r a i n  

neu rones  in v ivo  a n d  in t i ssue  cu l tu re  a n d  are  c o n s i s t e n t  
w i t h  t h e  k n o w n  rap id  t u r n o v e r  of 5 -HT 1~ 

Zusammen/assung. Die Ver t e i lung  v o n  aus  5 - H y d r o x y -  
T r y p t o p h a n  e n t s t a n d e n e m  Sero ton in  in der  Zirbeldrf ise 
y o n  A l i e n  wi rd  beschr ieben .  
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Comparison of fl-Adrenergic Blocking Activity of DCI, H56/28, ICI50172, LB46, Methoxamine, 
MJ 1999 and Propranolol in the Blood Perfused Canine Papillary Muscle Preparation 

Since f l -adrenergic  b lock ing  ac t ion  of DCI  1 was found,  
m a n y  ac t ive  c o m p o u n d s  h a v e  b e e n  successively  syn the -  
sized in t he  p a s t  decade.  Q u a l i t a t i v e  differences,  however ,  
were found  a m o n g  d i f fe ren t /3 -adrenerg ic  receptors~.  Pre-  
v ious ly  we c o m p a r e d  t h e  r e l a t ive  p o t e n c y  of DCI,  m e t h o x -  
amine ,  p ropranolo l ,  MJ1999 ,  H56/28 ,  L B 4 6  a n d  ICI  
50172 to  b lock  t he  pos i t ive  ch rono t rop i c  effect  of iso- 

pro te renoI  wh ich  was g iven  i n t r a - a r t e r i a l l y  in to  t h e  s inus  
node  a r t e r y  3. I n  t h i s  s t u d y  we c o m p a r e d  t h e  po tenc ies  of 
these  c o m p o u n d s  to  b lock  t h e  pos i t ive  ino t rop ic  effect  of 
n o r e p i n e p h r i n e  us ing  t h e  b lood  pe r fused  pap i l l a ry  muscle  
p r e p a r a t i o n  of dogs. 

The  h e a r t  was  r e m o v e d  f rom a dog, anes the t i zed  w i t h  
e the r  an d  p lunged  in to  t h e  cold T y r o d e ' s  solut ion.  The  
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Fig. 1. Comparison of 7 ~-adrenergic blocking com- 
pounds in the blood perfused papillary muscle prepara- 
tion. Triangles indicate the time when test compound 
(antagonist) was administered and dots indieate that for 
injection of norepinephrine (agonist). Experiment was 
done in the same preparation (Experiment No. 70). 
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Fig. 2. Relative potencies of 7 #-adrenergic blocking compounds. 
Abscissa: antagonist-agonist ratio in logarithmic scale; and ordinate: 
percent inhibition. 
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Fig. 3. Duration of fi-adrenergic blocking action of 1 ~g of 6 ~- 
adrenergic blocking compounds. 

l a ry  musc le  was connec ted  to a force d i sp l acemen t  t r ans -  
ducer  (Grass F T  0313) b y  a fine silk t h r e a d  a n d  s t r e t ched  
w i t h  a we igh t  of 0.5-1.5 g. The  pap i l l a ry  muscle  was 
e lectr ical ly  d r iven  a t  a f r equency  of 120 b e a t s / m i n  b y  a n  
e lectronic  s t i m u l a t o r  (1-2 V, 5 msec and  2 cps). The  deta i l s  
of t h e  e x p e r i m e n t a l  se t -up  were descr ibed  in t he  p rev ious  
paper s  4,5. 

N o r e p i n e p h r i n e  was used as a n  agonis t  because  t he  
pos i t ive  ino t rop ic  response  of t he  pap i l l a ry  muscle  was 
well  obse rved  b y  use of no rep ineph r ine  r a t h e r  t h a n  
ep inephr ine  ~. The  dose of 0.01 ~g of no rep ineph r ine  g iven  
in to  the  per fus ion  s y s t e m  caused a lmos t  t he  same  response  
th roughou~  t he  e x p e r i m e n t  ove r  10 h. T h u s  1 pap i l l a ry  
muscle  p r e p a r a t i o n  was suff ic ient  enough  to t e s t  all 7 
compounds .  A typ ica l  resu l t  is shown  in F igure  1 (Experi -  
m e n t  No. 70). Di f fe ren t  doses of a n  a n t a g o n i s t  were g iven  
and  0.01-0.03 ~g of no rep ineph r ine  was cha l lenged 1, 10, 
20, 30, 40 and  60 ra in  a f t e r  a d m i n i s t r a t i o n  of an  a n t a -  
gonist .  DCI caused  t he  a p p a r e n t  and  long- las t ing  pos i t ive  
ino t rop ic  effect, whi le  LB46 ,  MJ  1999, p rop rano lo l  a n d  
I e150172  depressed s l ight ly  the  con t rac t i l e  force of t h e  
pap i l l a ry  muscle.  H 56/28 a n d  m e t h o x a m i n e  h a d  no  signi- 
f i can t  depress ive  effect  excep t  w i t h  large doses. 

The  potenc ies  to  b lock  t he  f l-adrenergic effect  of nor-  
ep inephr ine  are shown  in F igure  2. Re la t ive  potenc ies  are 
as follows: L B 4 6  > IC150172 = H 56/28 = p roprano lo l  > 
M J 1 9 9 9  > D C I  > m e t h o x a m i n e  wh ich  rough ly  corres- 
ponds  to  1, 1/10, 1/30, 1/100 and  less t h a n  1/100. Me thox-  
a m i n e  d id  no t  show a n y  dose-response  re la t ion.  The  dura-  
t ion  of b lock ing  effect  of 1 ~xg of each  c o m p o u n d  is shown 
in F igure  3 ( E x p e r i m e n t  No. 31). The  d u r a t i o n  of b lock ing  
effect  is over  40 ra in  w i t h  LB46 ,  a b o u t  30 rain  w i t h  pro- 
p rano lo l  or H 56/28 and  a b o u t  10 min  w i t h  DCI, IC150172 
a n d  M J  1999. T h e  pos i t ive  ino t rop ic  effect  induced  b y  
0.3 m g  of ca lc ium chlor ide  was no t  modif ied  b y  a n y  fl- 
adrenerg ic  b lock ing  compound ,  t he  dose of wh ich  suffi- 
c ien t ly  b locked  0.01-0.03 ag  of norep inephr ine .  

Compar ing  b lock ing  potenc ies  of these  c o m p o u n d s  be- 
tween  t he  pos i t ive  ch rono t rop i c  a n d  ino t rop ic  effects of 
ca t echo lamines  in  dogs, L B 4 6  shows t he  m o s t  p o t e n t  fl- 
adrenerg ic  b lock ing  a c t i v i t y  aga in s t  b o t h  effects. L B  46, 

an t e r i o r  sep ta l  a r t e r y  was dissected and  cannu la t ed .  All  
b r a n c h e s  excep t  t he  ar te r ies  to  t he  an t e r i o r  pap i l l a ry  
muscle  were l igated.  The  isola ted muscle  was per fused  
w i t h  t h e  a r t e r i a l  b lood  of a donor  dog b y  t he  a id  of a 
S i g m a m o t o r  p u m p .  A p n e u m a t i c  res i s t ance  was p laced  
in para l le l  w i t h  t he  per fus ion  sys tem so t h a t  a c o n s t a n t  
per fus ion  pressure  a t  100 m m  Hg was m a i n t a i n e d .  131ood 
was w a r m e d  to 38-39 ~ T he  t e n d i n o u s  end  of t he  papi l -  
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ICI  50172, MJ  1999 and  m e t h o x a m i n e  show a l m o s t  s imi la r  
f l -adrenergic b lock ing  po tenc ies  e i the r  in  t h e  pap i l l a ry  
muscle  c o n t r a c t i o n  or in t he  s inoa t r i a l  p a c e m a k e r  ac t iv i ty ,  
whi le  p ropranolo l ,  H 5 6 / 2 8  and  DCI  show more  p o t e n t  
b lock ing  a c t i v i t y  on  t he  ch rono t rop i c  effect  of ca techol -  
a m i n e  t h a n  on  t he  ino t rop ic  one. 

Zusammenfassung. Nachweis ,  dass  der  f l-Blocker L B 4 6  
a m  b l u t p e r f u n d i e r t e n  P a p i l l a r m u s k e l  ~des H u n d e s  eine 

gr6ssere Ak t iv i t / i t  aufweis t  
Blocker .  

als 6 ande re  b e k a n n t e  /~- 
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Specific Oedema-Inhibit ing Property of a Natural Ant i - inf lammatory Factor Collected from Inflamed 
Tissue 

Whi le  s t u d y i n g  t h e  effect  of a series of copper -con ta in -  
ing c o m p o u n d s  (eg .  Cu(OH)~CuCO3) we found  t h a t  t he  
a n t i - i n f l a m m a t o r y  a c t i v i t y  of m o s t  of t h e m  was  regu la r ly  
assoc ia ted  w i t h  m a r k e d  t i ssue  i r r i t a t i o n  a t  t h e  s i te  of in- 
ject ion,  a n d  t h a t  those  c o m p o u n d s  which  did  no t  p rovoke  
i r r i t a t i o n  were devoid  of a n  a n t i - i n f l a m m a t o r y  effect  ~. 
W e  p o s t u l a t e d  t h a t  t i ssue  i r r i t a t i o n  b y  t h e  copper  com- 
p o u n d s  m a y  h a v e  re leased in to  t he  c i r cu la t ion  a sub-  
s t ance  wh ich  i nh ib i t s  i n f l a m m a t i o n  a t  o t h e r  s i tes  in t he  
organism.  Severa l  i nves t iga to r s  2-s h a v e  n o t e d  t h a t  t h e  
a d m i n i s t r a t i o n  of i r r i t a n t  subs t ances  i n h i b i t e d  exper i -  
m e n t a l  i n f l a m m a t i o n ,  b u t  l i t t l e  is k n o w n  a b o u t  t h e  
specif ic i ty  of t h i s  n a t u r a l  a n t i - i n f l a m m a t o r y  factor .  In  
t h i s  c o m m u n i c a t i o n  we r e p o r t  t he  effects of a n a t u r a l  
a n t i - i n f l a m m a t o r y  fac to r  on  d i f fe ren t  t ypes  of oedemas,  
wh ich  differ  f rom each  o the r  in  t h e i r  m e c h a n i s m  and  also 
in t h e i r  responses  to  d rugs  9,10 

Materials and methods. Male a lb ino  r a t s  of a s t r a i n  b red  
a t  TNO A n i m a l  Cent re  (Nether lands)  were used th roug-  
hout .  Local  t i ssue  i r r i t a t i o n  was induced  b y  i.p. i n j ec t ion  
of p h e n y l q u i n o n e  (0.03% solut ion,  1 ml / ra t ) .  P a w  o e d e m a  
was induced  a n d  m e a s u r e d  accord ing  to  m e t h o d s  de-  
sc r ibed  ear l ier  0. I n f l a m m a t o r y  pouches  were p roduced  b y  
t h e  m e t h o d  of BORIS and  STEVXNSONn a n d  t he  e x u d a t e  
r e m o v e d  4 days  fol lowing t h e  i n d u c t i o n  of t h e  pouch.  On 
ave rage  1 a n i m a l  y ie lded  9-10  ml  of e x u d a t e  wh ich  was 
t h e n  d ia lyzed  a n d  lyophi l ized.  Gel f i l t r a t i on  was car r ied  
ou t  on  S e p h a d e x  G-75, G-100 a n d  G-150 co lumns  (2.5 • 
50 cm). E q u i l i b r a t i o n  of t h e  gel a n d  e lu t ion  were per-  
fo rmed  w i t h  0 . 1 N  acet ic  acid (pH 3.2). 

Results and discussion. Tab le  I shows t h a t  in r a t s  wh ich  
rece ived  a n  i.p. i n j ec t i on  of p h e n y l q u i n o n e ,  t h e r e  was  a 
m a r k e d  i n h i b i t i o n  of paw  swell ing b y  kao l in  b u t  no t  b y  
se ro ton in  or p o l y v i n y l - p y r r o l i d o n e  (PVP) .  These  resu l t s  
i nd i ca t ed  t h a t  t i s sue  i r r i t a t i o n  caused  b y  p h e n y l q u i n o n e  
exer t s  a r e m o t e  a n t i - i n f l a m m a t o r y  effect  specif ical ly to-  
wa rds  those  p a r t i c u l a r  t y p e  of oedemas  w h i c h  are also 
i n h i b i t e d  b y  p h e n y l b u t a z o n e .  

I n  a n  a t t e m p t  to  t r a n s f e r  t he  p o s t u l a t e d  an t i - i n f l am-  
m a t o r y  t i ssue  fac to r  in to  o the r  rats ,  we d e m o n s t r a t e d  
ear l ier  t h a t  pe r i t onea l  e x u d a t e  a n d  paw  o e d e m a  f luid 
col lected f rom rats ,  i n h i b i t e d  t h e  kao l in - induced  paw  
swell ing w h e n  in jec ted  in to  o the r  r a t s  ~.  I n  t he  p r e sen t  
i n v e s t i g a t i o n  we h a v e  e x a m i n e d  t h e  effect  of exuda t e s  
col lected f rom i n f l a m m a t o r y  pouches .  T he  wa te r - so lub le  
c o m p o n e n t  of t he  e x u d a t e  was found  to c o n t a i n  t he  f ac to r  
wh ich  i n h i b i t e d  t he  kao l in - induced  r a t  paw oedema,  a n d  
dia lysis  of t h e  wa te r - so lub le  po r t i on  revea led  t h a t  t h e  
a c t i v i t y  is due  to a h igh  molecu la r  we igh t  mate r ia l ,  as 
m o s t  of t he  a c t i v i t y  was found  in  t he  r e t e n t a t e .  As seen 
ill T a b l e  II, a b o u t  100 m g / k g  of lyophi l ized  r e t e n t a t e  re- 
duced  t h e  swell ing of t he  r a t  paw  to  50% w h e n  in j ec t ed  
i.p., whereas  500 m g / k g  d i a lysa t e  reduces  to  on ly  32%.  

W e  h a v e  f u r t h e r  e x a m i n e d  t h e  a c t i v i t y  of t he  wa te r -  
soluble,  non -d ia lyzab le  pr inc ip les  of t he  pouch  m a t e r i a l  
aga ins t  t he  i n f l a m m a t i o n  caused b y  kaol in ,  car rageenin ,  
serotonin ,  h i s t a m i n e  and  P V P .  W e  found  t h a t  sero tonin ,  
h i s t a m i n e  a n d  P V P  oedemas  are n o t  inh ib i t ed ,  whereas  
kaol in  and  ca r r ageen in  oedemas  are def in i te ly  i n h i b i t e d  
b y  th i s  a n t i - i n f l a m m a t o r y  fac to r  p r e sen t  in  t he  p o u c h  
m a t e r i a l  (Table  I I I ) .  I n h i b i t i o n  of t h e  kao l in - induced  
o e d e m a  was more  p r o n o u n c e d  t h a n  t h a t  of ca r r ageen in  
oedema.  W e  h a v e  regu la r ly  observed,  however ,  t h a t  w i t h  
our  r a t  s t r a i n  t he  ca r r ageen in  o e d e m a  is more  r e s i s t a n t  to  
i n h i b i t o r y  effects t h a n  t he  kaol in  oedema.  P rev ious  work  
has  shown  t h a t  p h e n y l b u t a z o n e  c o u n t e r a c t s  t h e  o e d e m a  

Table I. Hind-paw oedema nhibition in peritoneally irritated and 
phenylbutazone treated rats 

Pretreatment Inhibition (%) 

Kaolin s Serotonin ~ PVP~ 

Phenylquinone, i.p. 49 (41-57) b 0 0 
irritation 

Phenylbutazone, orally 83 (74-92) 0 0 
100mg/kg 

Oedema inducer,  b Figures  are mean  values  of groups of 10 ra t s  
each. In brackets : 95 % Iiducial limits. 
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