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Table III. Effect of amantadine on the concentration (~xg/g =L S.D.) of dopamine, homovanillic acid and noradrenaline in rat brain 
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Group Dopamine Homovanillic acid Noradrenaline 

Control 0.18 4- 0.13 (4) �9 0.03 4- 0.02 (9) 0.26 4- 0.08 (6) 
Amantadine (25 mg/kg i.p., daily for 9 days) 0.20 =t= 0.09 (4) 0.03 ~- 0.01 (13) 0.23 -E 0.06 (12) 

Number of rat brains. 

w i t h i n  t he  b r a i n  11,12. On t h e  o t h e r  hand ,  large a m o u n t s  of 
a m a n t a d i n e  i nh ib i t s  t h e  u p t a k e  of d o p a m i n e  and  nora-  
d rena l ine  b y  r a t  b r a i n  h o m o g e n a t e s  18 a n d  t h a t  of d o p a m i n e  
b y  b lood platelets13;  this ,  however ,  seemed to  be  r a t h e r  
unspecif ic  a n d  obv ious ly  w i t h o u t  a n y  physio logica l  
s ignif icance.  The  resu l t s  of t he  p r e s e n t  i nves t i ga t i on  did  
no t  d e m o n s t r a t e  a n y  s ign i f ican t  changes  in t he  concen t r a -  
t ions  of H V A  and  5 - H I A A  in t he  CSF, which  m i g h t  ref lect  
t he  m e t a b o l i s m  of d o p a m i n e  a n d  5 - h y d r o x y t r y p t a m i n e  
in t h e  b r a i n  15. The  u n c h a n g e d  c o n t e n t  of amines  ana lyzed  
in t he  b r a i n  of a p a r k i n s o n i a n  p a t i e n t  on  a m a n t a d i n e  
t h e r a p y  f u r t h e r  s u p p o r t e d  t h i s  po in t .  Correspondingly ,  
a m a n t a d i n e  did  no t  a l t e r  t h e  endogenous  c o n c e n t r a t i o n  
of dopamine ,  n o r a d r e n a l i n e  or H V A  in the  b r a i n  of t he  
ra t .  However ,  i t  m u s t  be  t a k e n  in to  cons ide ra t ion  t h a t  
a m a n t a d i n e  m i g h t  h a v e  ce r t a i n  effects on  t h e  t u r n o v e r  
of these  amines  in t he  b r a i n  w i t h o u t  a l t e r ing  t he i r  endoge-  
nous  concen t r a t i on .  F u r t h e r  s tud ies  will  be  necessa ry  to 
e luc ida te  w h e t h e r  a sugges ted  a m p h e t a m i n e - l i k e  mecha-  

n is ln  on  m o n o a m i n e s  1~ m i g h t  a c c o u n t  for the  cl inical  
eff icacy of th i s  d rug  aga ins t  P a r k i n s o n ' s  disease.  

Zusammen/assung. Nachweis  des s t a r k  h e r a b g e s e t z t e n  
S~uregehal t s  der  Homovani l l ins~ture  u n d  der  5 -Hydroxy-  
indolessigs/ iure i m  L iquor  ce rebrosp ina l i s  v o n  P a r k i n s o n -  
k r a n k e n  im Vergle ich  m i t  n o r m a l e n  Versuchspersonen .  
Die A m a n t a d i n - T h e r a p i e  h ingegen  e rgab  ke ine  bedeu t en -  
den  V e r ~ n d e r u n g e n  und  der  G e h a l t  von  Dopamin ,  Nor-  
ad rena l i n  und  Homovan i l l insXure  im G e h i r n  der  behande l -  
t en  P a r k i n s o n p a t i e n t e n  e n t s p r a c h  s u c h  den  W e r t e n  der  
i ibr igen P a r k i n s o n k r a n k e n .  Ausse rdem h a t t e  A m a n t a d i n  
ke inen  Einf luss  auf  den  endogenen  G e h a l t  dieser  A m i n e  
im R a t t e n g e h i r n .  
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Paradoxical  Inhibition of the Effects of Bradykinin by some Sulfhydryl Reagents 

P h e n y l b u t a z o n e  a n d  s imi la r  a n t i i n f l a m m a t o r y  drugs  
i n h i b i t  b r a d y k i n i n  induced  b r o n c h o c o n s t r i c t i o n  in t he  
gu inea-p ig  1, a n d  t he  second phase  of t he  h y p o t e n s i o n  
evoked  in r a b b i t s  and  guinea-pigs2,  3. The  same  drugs  

i n t e r f e r e  w i t h  t he  ac t ion  of S R S - A  4, a rach idon ic  acid 5, 
a n d  SRS-C 6, 7, in  guinea-pigs ,  r a b b i t s  and  dogs. These  a n d  
o t h e r  resu l t s  led to  t h e  sugges t ion  t h a t  all  agonis t s  whose  
in v ivo  pha rmaco log ica l  effects are  i n h i b i t e d  b y  analgesic  
a n t i i n f l a m m a t o r y  drugs  re leased a c o m m o n  media to r ,  in  a 
process  where  those  a n t a g o n i s t s  in terfere .  A new principle ,  
cal led ' r a b b i t  a o r t a  c o n t r a c t i n g  s u b s t a n c e '  (RCS), 
re leased  f rom gu inea -p ig  lungs  b y  b r a d y k i n i n ,  S R S - A  
a n d  anaphy l ax i s ,  has  b e e n  p roposed  as such  a media to r ,  
as i ts  re lease is b locked  b y  a sp i r in  a n d  i n d o m e t h a c i n  s, o. 
W e  h a v e  r ecen t ly  shown  t h a t  i n j ec t ion  of SRS-C a n d  
a r ach idon i c  acid is fol lowed b y  a release of RCS f rom 
i so la ted  gu inea-p ig  lungs  a n d  t h a t  th i s  release is s imi la r ly  
b locked  b y  asp i r in  a n d  p h e n y l b u t a z o n e  10. 

The  p r e s e n t  resu l t s  show t h a t  ce r t a in  su l fhydry l  agents ,  
k n o w n  to  p o t e n t i a t e  t he  vascu la r  effects  of b r a d y k i n i n  11, 12 
a n d  t h e  n o n - s u l f h y d r y l  r eagen t s  pyrogal lo l  a n d  h y d r o -  
qu inone ,  also i n h i b i t  t h e  in  v ivo  b r o n c h o c 0 n s t r i c t i o n  
due  to  b r a d y k i n i n  in t he  guinea-pig .  Moreover  some of 
those  a n t a g o n i s t s  a t  c o n v e n i e n t  doses cu r t a i l  t h e  effects  
of b r a d y k i n i n  in t he  r abb i t ,  as does p h e n y l b u t a z o n e .  
F i n a l l y  those  d rugs  suppress  t h e  release of RCS f rom 
i so la ted  gu inea-p ig  lungs  in j ec t ed  w i t h  b r a d y k i n i n .  New 
ev idence  is t h u s  p rov ided  for t h e  c o m m o n  m e d i a t o r  
h y p o t h e s i s  and  i t  is sugges ted  t h a t  in  t h e  s y s t e m  respons ib-  
le for t he  release of RCS a n  ox ida t i ve  s tep  is involved ,  
wh ich  is b locked  b y  a n t i o x i d a n t s  and  b y  acidic an t i -  
i n f l a m m a t o r y  drugs.  

Materials and methods. The  b lood  pressure  of r a b b i t s  
and  guinea-pigs  a n a e s t h e t i z e d  with sod ium p e n t o b a r b i t o n e  
was recorded ; g u i n e a - p i g p u l m o n a r y  res i s t ance  to  in f l a t ion  
was also m e a s u r e d  b y  a p p r o p r i a t e  t r a n s d u c e r s  on  a pen  
recorder .  Guinea-p igs  were p r e t r e a t e d  w i t h  p roprano lo l  
to  p r e v e n t  a n t a g o n i s m  of b r o n c h o c o n s t r i c t i o n  due to  
release of ad rena l ine  13. All  in jec t ions  were g iven  in t r a -  
venous ly .  

Release  of RCS  f rom i so la ted  gu inea-p ig  lungs  was  
i nves t i ga t ed  as descr ibed  b y  PIPER a n d  VANE 9 w i t h  
s i m u l t a n e o u s  record  of p u l m o n a r y  res i s t ance  10. I so la ted  
s t r ips  of r a b b i t  a o r t a  and  p u l m o n a r y  a r t e r y  and  of r a t  
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Drugs Dose (mg/kg) % Inhibition of bronchoconstriction Dose (mg/kg) % Inhibition of bypotension 
(guinea-pig) �9 (rabbits) b 

DEDTC 25 50.8 (3) 25 65.1 (4) 
50 65.5 (3) 50 44.7 (4) 

100 81.6 (4) 100 15.9 (9) 
200 + (3) 

ME 50 52.3 (9) 35 + (5) 
100 77.9 (17) 100 20.5 (6) 

200 90.0 (3) 
TG 50 29.7 (2) 

100 64 (25) 100 74.5 (5) 
200 79 (11) 200 74 (15) 

Dithiothreitol 25 61.23 (1) 50 + (3) 
50 37.3 (3) 

Pyrogallol 1 87.5 (3) 2.5 55.7 (5) 
2.5 100 (2) 5 79.4 (7) 

10 77.1 (7) 

2.5 16 (6) 
5 70.5 (3) 

10 80 (4) 

Hydroquinone 1 70.5 (3) 
2.5 100 (2) 

Inhibition by sulfhydryl and antioxidant derivatives of bronchoconstriction due to bradykinin on the guinea-pig. DEDTC, sodium diethyl- 
dithiocarbamate; ME, 2-mercaptoethanol; TG, thioglycerol. Percent inhibitlon for groups of 2-25 animals was measured by comparing the 
area of bronchoconstriction before and immediately after the antagonist, for sulfhydryl reagents. In the case of hydroquinone and pyrogallol 
the antagonists were mixed with bradykinin at room temperature 15 min before and then injected, b Measured by comparing the area of hypo- 
tension before and after antagonists. Potentiation of responses to bradykinin at certain doses of putative antagonists is indicated by + in 
place of figure of % inhibition. Number of experiments between parentheses. All injections performed intravenously. 

s t o m a c h  w e r e  s u p e r f u s e d  w i t h  K r e b s  s o l u t i o n  f l owi ng  
f r o m  t h e  l u n g s  (10 m l / m i n )  w h i c h  w e r e  v e n t i l a t e d  w i t h  
03 + CO 2 (95 a n d  5 % ) .  

T h e  fo l lowing  d r u g s  w e r e  u s e d  : 2 - m e r c a p t o e t h a n o l  (ME) 
a n d  t h i o g l y c e r o l  (TG) (F luka)  ; s o d i u m  d i e t h y l d i t h i o  car -  
b a m a t e  ( D E D T C )  a n d  d i t h i o t h r e i t o l  (S igma) ;  h y d r o -  
q u i n o n e  ( L a b o r a t o r i e s  du  Bo i s  de  B o u l o g n e ) ;  p y r o g a l l o l  
( K o c h - L i g h t )  b r a d y k i n i n  a n d  e l e idos in  (Sandoz)  a n d  an -  
g i o t e n s i n  I I  ( H y p e r t e n s i n e ,  Ciba) .  

Results. T h e  T a b l e  s u m m a r i z e s  t h e  resu l t s ,  s h o w i n g  
t h a t  b r o n c h o c o n s t r i c t i o n  d u e  to  b r a d y k i n i n  (1-5  ~zg/kg) 
w a s  i n h i b i t e d  b y  t h e  s u l f h y d r y l  a n d  a n t i o x i d a n t  r e a g e n t s  
(F igu re  1 s h o w s  no  e f f ec t  on  b r o n c h o c o n s t r i c t i o n  d u e  to  
e l edo i s in  x4 (0 .5-2  txg/kg, 4 e x p e r i m e n t s ) ;  n e i t h e r  was  t h e  
e f f ec t  of  s e r o t o n i n  (5-10 ~g/kg,  5 e x p e r i m e n t s )  i n h i b i t e d ,  
t h u s  e l i m i n a t i n g  u n s p e c i f i c  b r o n c h o d i l a t o r  e f fec t s .  

T h e  h y p e r t e n s i v e  r e s p o n s e s  t h a t  fo l low i .v.  i n j e c t i o n s  
of  b r a d y k i n i n  to  p e n t o b a r b i t o n e  a n a e s t h e t i z e d  gu inea -  
pigs ,  we re  c o n s i s t e n t l y  i n v e r t e d  to  h y p o t e n s i o n .  F o r  
e x a m p l e  t h e  a r e a  of  h y p e r t e n s i o n ,  m e a s u r e d  b y  p l an i -  
m e r r y ,  was  of  4.71 d- 1.02 c m  2 in a g r o u p  of  8 gu inea -  

pigs ,  w h e r e a s  a f t e r  100 m g / k g  of  M E  a h y p o t e n s i o n  of  
1.65 :i: 0.3 c m  2 was  a p p a r e n t .  U n d e r  t r e a t m e n t  w i t h  
t h e  a n t a g o n i s t s ,  once  a h y p e r t e n s i v e  r e s p o n s e  h a d  b e e n  
c o n v e r t e d  to  h y p o t e n s i v e ,  no  r e t u r n  to  h y p e r t e n s i o n  
w a s  o b s e r v e d  e v e n  a f t e r  v a r i o u s  i n j e c t i o n s  of  b r a d y k i n i n  
w h e r e a s ,  d e p e n d i n g  on  t h e  dose  of  t h e  a n t a g o n i s t ,  
i n h i b i t i o n  of  p u l m o n a r y  r e s p o n s e s  f a d e d  r ap i d l y .  A n e w  
dose  of  a n  a n t a g o n i s t  b l o c k e d  a g a i n  t h e  b r o n c h o c o n -  
s t r i c t i on ,  b u t  t h e  h y p o t e n s i v e  r e s p o n s e  to  b r a d y k i n i n  
w a s  s t i l l  m o r e  p r o l o n g e d .  

B r a d y k i n i n  p o t e n t i a t i n g  p e p t i d e s  ( B P P 5  a n d  B P P g ) ,  
w h i c h  a re  s y n t h e t i c  p e p t i d e s  of  5 a n d  9 a m i n o a c i d s ,  
r e s p e c t i v e l y ,  k n o w n  to  p o t e n t i a t e  t h e  e f fec t s  of  b r a d y -  
k in in lS ,  16, i n c r e a s e d  t h e  b r o n c h i a l  c o n s t r i c t i o n  i n d u c e d  

14 V. ERSPAMER and A. ANASTASI, Experientia 78, 58 (1962). 
15 S. H. FERREIRA, Br. J. Pharmac. Chemother. 24/, 163 (1965). 
lli S. H. FERREIRA, D. C. BARTELT and L. J. GREENE, Biochemistry 9, 

2583 (1970). 
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Fig, 1: Inhibition by 2-mercapt0ethanol of bronchoconstriction due to bradykinin and ineffectiveness against eledoisin. Upper : pulmonary 
resistance to inflation (cm Hg). Lower: blood pressure (cm Hg). Horizontal bar: time (3 minutes). Male guinea-pig, 400 g. B, 1 ~xg]kg of 
bradykinin; E, 0.5 ~xg/kg of eledoisin. First panel (before vertical bar), and second panel (after vertical bar) respectively before and after 
100 mg/kg of 2-mercaptoethanol. First injection of bradykinin was made 5 min after inhibitor. Interval between injections of agonists 
were of 15 min, between which recording was stopped. Observe inhibition of bronchial response to bradykinin, whereas eledoisin is unaffected. 
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Fig. 2. Suppression by thioglycerol and by diethyldithiocarbamate of the secondary hypotension due to bradykinin in the rabbit. Injection 
of 0.5 [~g/kg of i.v. bradykinin to a 2 kg female rabbit at B. At T and D 100 mg/kg of respectively thioglycerol and diethyldithioearba- 
mate. Observe curtailment of hypotension due to bradykinin after antagonists. Intervals between injections: 15 rain; horizontal scale: 
5 min; vertical scale: blood pressure in cm Hg. 

by  b radyk in in  by  a mean  of 6.51-fold for 2 mg/kg  of 
B P P 5  (5 exper iments)  and  by  a mean  of 7.34-fold for 
250 ~g/kg of B P P 9  (5 exper iments ) .  Despi te  th is  po ten-  
t ia t ion,  the  reference doses of the  var ious  an tagonis t s  
inh ib i ted  the  p u l m o n a r y  responses.  

Scarc i ty  of B P P s  prec luded the i r  use on a large n u m b e r  
of cont ro l  exper iments .  Never theless ,  t h a t  inhib i t ion  of 
p u l m o n a r y  responses  to  b radyk in in  is effective, and no t  
s imply  due to  fading of the  act ions  of BPPs ,  was indica ted  
by  the  fact  t h a t  hypo tens ive  responses  were prolonged,  
whe the r  p u l m o n a r y  responses  were p resen t  or no t  a t  a 
given po in t  in an exper iment ,  again dissociat ing vascular  
and p u l m o n a r y  responses  to  bradykin in .  

Su l fhydry l  reagents  admin i s t e red  a t  doses of 50-200 
mg/kg,  and  pyrogal lol  and hyd roqu inone  at  5-10 mg/kg,  
cur ta i led  the  hypo tens ion  induced  by  0.5-2 7g/kg of 
b radyk in in  admin i s t e red  to  r abb i t s  1 rain af ter  the  an ta -  
gonis t  (Table and  Figure  2). This  shor ten ing  las ted for 
more  t h a n  1 h for the  higher  dose of TG, whereas  in the  

case of ME and  DEDTC,  fading of t he  an tagonis t ic  
ac t iv i ty  was f requent ly  followed by  poten t ia t ion ,  which 
was again liable to shor ten ing  by  any  of t he  t e s t ed  agents.  
This effect  was p robab ly  due to the  known po t en t i a t i ng  
effect  of those  meta l  chelators  upon p r i ma ry  hypo tens ion  
due to  b radyk in in  11,12. 

Bradyk in in  inject ion in to  the  pu lmona ry  a r t e ry  (5-10 
~g) of tile isolated lungs was regular ly  followed by  the  
con t rac t ion  of the  isolated organs. I t  has  been shown t h a t  
these  con t rac t ions  are due to  the  release of RCS and  of 
p ros tag land ins  (whereas t he  direct  effect  of b radyk in in  is 
min imized  by  its p u h n o n a r y  des t ruc t ion  17). Antagonis t s  
were ini t ial ly superfused onto  the  isolated organs;  
thioglycerol  and  ME (20 [xg/ml), d i th io thre i to l  (40 ~g/ml) 

17 S. H. FERREIRA and J. R. VANE, Br. J. Pharmac. Chemother. 29, 
367 (1967). 

w 
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Fig. 3. Suppression by 2-mercaptoethanol of the release of RCS by bradykinim Perfusion of the lung of a 200 g male guinea-pig. Upper 
to lower; record of the bronchial resistance, and of the responses of superfused rabbit pulmonary artery and aorta and rat stomach. Hori- 
zontal scale: 3 min. Vertical scale: 4 cm. At B 10 ~g of bradykinin were injected. The 1st and 3rd injections were into the lung, and re- 
sulted in the outflow of vasoactive material, i.e., RCS. Organs were bathed with 40 ~g/ml of 2-mercaptoethanol, that did not perfuse the 
lungs. The second injection was performared after 10 min perfusion of the lung with 40 /~g/ml of mercaptoethanol. Finally the 
4th injection was onto the isolated organs, demonstrating the direct effect of bradykinin on the rat stomach strip and absence of ef- 
fect on the arteries. Observe total inhibition of release of RCS after lung perfusion with 2-mercaptoethanol, and residual contractions of 
rat stomach, which is larger than that due to direct effect of bradykinin. Bronchoconstriction is not affected by 2-mercaptoethanol. 
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a n d  pyrogal lo l  (5 tzg/ml) d id  no t  af fec t  the  c o n t r a c t i o n s  
of t he  i so la ted  o rgans  induced  b y  ang io t ens in  I I  (1-5 ~g) 
or p r e v e n t  t he i r  responses  a f t e r  the  in j ec t ion  of b r a d y k i n i n  
in to  t he  lungs, b u t  comple t e ly  b locked  t he  release of RCS 
b y  b r a d y k i n i n ,  w h e n  in jec ted  in to  t he  lungs  5-10 m i n  
b e f o r e h a n d  (Figure 3). D E D T C  (80 vg/ml)  d id  no t  p r e v e n t  
t he  release of RCS.  

Discussion. W e  h a v e  r ecen t ly  d e m o n s t r a t e d  is t h a t  
su l fhydry l  a n d  a n t i o x i d a n t  agen t s  suppress  t he  release of 
RCS,  t he  h y p o t e n s i o n  a n d  b r o n c h o c o n s t r i c t i o n  due  to 
SRS-C a n d  a rach idon ic  acid.  B lockade  was o b t a i n e d  
w h e t h e r  t he  a n t a g o n i s t s  were a d m i n i s t e r e d  to  t he  an i ma l s  
before  SRS-C and  a rach idon ic  acid, or i n c u b a t e d  for 
15 m i n  w i t h  t h e  a n t a g o n i s t s  and  t h e n  in jec ted  toge the r .  

The  fol lowing h y p o t h e s i s  m a y  be cons idered  for t he  
m e c h a n i s m  of ac t ion  of t h e  reference a n t a g o n i s t s :  
1. R u p t u r e  of v i t a l  S-S br idges  be long ing  to a n  e n z y m a t i c  
s y s t e m  a c t i v a t e d  d u r i n g  t he  release of R C S :  t he  r e l a t ive ly  
low a c t i v i t y  of t h e  o the rwise  s t rong  S-S reducer  d i th io-  
threito119 a n d  t he  ef fec t iveness  of h y d r o q u i n o n e  a n d  of 
pyrogal lo l  ju s t i fy  c au t i on  in accep t ing  such  a s t r a igh t -  
fo rward  e x p l a n a t i o n  ; 

2. I n t e r f e r ence  of su l fhyd ry l  and  o the r  a n t i o x i d a n t s  
u p o n  t he  receptor ,  as descr ibed  for T G  i n h i b i t i o n  of 
effects of oxy toc in  20 or for 2-3  d i m e r c a p t o p r o p a n o l  inhi-  
b i t i o n  of r a t  gu t  c o n t r a c t i o n  due  to b r a d y k i n i n  2t. 

3. RCS could be  an  u n s t a b l e  p r o s t a g l a n d i n  p recursor  22, 
wh ich  is r ap id ly  i n a c t i v a t e d  g, 1~ whereas  SRS-C (a 
m i x t u r e  of u n s a t u r a t e d  f a t t y  acidsS3), a rach idon ic  acid, 
and  i ts  pe rox ide  24 would be  RCS precursor .  

This  h y p o t h e s i s  is c o m p a t i b l e  w i t h  t he  release of 
p r o s t a g l a n d i n s  du r ing  e x p e r i m e n t a l  i n f l a m m a t i o n  26, w i t h  
t he  b lockade  b y  non - na r co t i c  a n t i i n f l a m m a t o r y  agen ts  
of t h e  in v i t ro  syn thes i s  o f p r o s t a g l a n d i n s  f r o m a r a c h i d o n i c  
acid s7 a n d  w i t h  t he  suppress ion  of t he  in v i t ro  a c t i v i t y  
of SRS-C b y  t r i p h e n y l p h o s p h i n e ,  a l ipid perox ide  
des t ruc to r  s~. 

Never the less ,  a l t h o u g h  t h e y  suppress  in v ivo  b roncho-  
cons t r i c t ion  a n d  in v i t ro  release of RCS, M E  a n d  t he  
o t h e r  a n t a g o n i s t s  d id  no t  p r e v e n t  in  v i t ro  b roncho-  
cons t r i c t ion  due to  b r a d y k i n i n  (Figure 3). This  a p p a r e n t  
c o n t r a d i c t i o n  m a y  be  due  to t he  d i rec t  spasmogenic  
effect  of b r a d y k i n i n ,  more  i m p o r t e n t  in v i t ro  t h a n  in 
vivo,  where  t he  ind i rec t  m e c h a n i s m  p r e d o m i n a t e s ;  
a l t e rna t ive ly ,  RCS m a y  f ina l ly  no t  be  t he  c o m m o n  
m e d i a t o r  of b ronchocons t r i c t ion ,  b u t  still  be  i nvo lved  in 

the  m e c h a n i s m  of ac t ion  of a n t i i n f l a m m a t o r y  drugs. 
No def in i te  choice b e t w e e n  those  or o the r  exp l ana t i ons  

is possible  a t  t h i s  s tage.  I t  r ema ins  t h a t  the  effects of 
b r a d y k i n i n ,  of RCS-C and  of a rach idon ic  acid t h a t  are 
i n h i b i t e d  b y  a n t i i n f l a m m a t o r y  drugs  are also suppressed  
b y  var ious  an t i ox idan t s ,  re inforc ing  t h e  h y p o t h e s i s  of a 
c o m m o n  m e c h a n i s m  a n d / o r  a f inal  me tabo l i c  p a t h w a y  for 
those  agonis ts .  

Rdsumd. Plus ieurs  d6riv6s th io l  e t  deux  a n t i o x i d a n t s  
i n h i b e n t  la b r o n c h o c o n s t r i c t i o n  chez  le cobaye,  une  
p a r t i e  de l ' h y p o t e n s i o n  chez le l ap in  e t  la l ib6ra t ion  de 
<~rabbit ao r t a  c o n t r a c t i n g  substance,> (RCS) dues  A la 
b r a d y k i n i n e .  I1 est  propos6 que  les effets  c o m m u n s  ~ la 
b r a d y k i n i n e ,  h la SRS-A,  SRS-C et  ~ l 'acide a rach ido-  
nique,  qui  son t  b loqu6s pa r  des a n t i i n f l a m m a t o i r e s  acides, 
e t  p a r  les d6riv6s thiol ,  son t  dus  s la f o r m a t i o n  de RCS, 
cons t i tu6e  p a r  des p6roxydes  c ic l iques  ana logues  aux  
pr6curseurs  ins t ab les  des p r o s t a g l a n d i n e s  E 2 et  F 2 a lpha.  
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Cytoplasmic Uniaxial  Radial Symmetry  During 
Japanese Quail ( Coturnix coturnix japonica) 

I n  p rev ious  work  1 we h a v e  es t ab l i shed  t he  ex is tence  of 
pecul ia r  subcor t i ca l  cy top l a smic  organel les  in  t he  oocytes  
of r egu la r ly  l ay ing  J a p a n e s e  quai ls  j u s t  before  a n d / o r  a t  
t h e  b e g i n n i n g  of yel low yo lk  fo rmat ion .  These  R N A - r i c h  
organelles ,  a l t h o u g h  Feu lgen  nega t ive  s, seem to con t a in  
f resh ly  syn thes i zed  D N A  w h i c h  can  be  d e m o n s t r a t e d  b y  
a u t o r a d i o g r a p h y  a f t e r  H - T h y m i d i n e  in jec t ion  8. In  t he  
p r e sen t  work  t h e i r  shape  a n d  d i s t r i b u t i o n  in t he  ge rmina l  
disc ha s  been  s tudied .  

Materials and methods. 1. In  toto study o/germinal discs. 
L a y i n g  J a p a n e s e  quai ls  were ki l led b y  decap i t a t ion ,  t h e i r  
a b d o m e n  opened  an d  t h e  in t ra fo l l i cu la r  p e d u n c u l a r  
oocytes,  w i t h  a d i a m e t e r  r a n g i n g  f rom 5 to 7 m m ,  r e m o v e d  
f rom the i r  ovar ies  b y  c u t t i n g  off t he i r  pedicle.  The  f reshly  
excised oocytes  were p laced  in R inge r ' s  so lu t ion  and  
opened  b y  a c i rcular  incis ion r o u n d  t i le  ge rmina l  disc. The  

the Early Final Growth Period in the Oocytes of the 

yel low yolk  a n d  as m u c h  as possible  t h e  yolk  u n d e r l y i n g  
t he  ge rmina l  disc were removed .  Therea f te r ,  in a second 
b a t h  of R inge r ' s  solut ion,  t he  t heca  i n t e r n a  and  e x t e r n a  
were peeled off f rom the  m e m b r a n a  g ranu losa  (follicle 
cell layer) ove r ly ing  t he  ge rmina l  disc. The  ge rmina l  disc 
s u p p o r t e d  b y  t h e  m e m b r a n a  g ranu losa  was t h e n  f ixed in 
acet ic  ac id-a lcohol  (1 : 3) for 1 h. 

2. Serial sections o[ quail oocytes. Afte r  k i l l ing t h e  b i rds  
b y  decap i t a t i on ,  t he  a b d o m e n  was opened  and  oocytes  
w i t h  a d i a m e t e r  r a n g i n g  f rom 4.5 to  8 m m  were r emoved  
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