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c i r cu l a t i on  des  s u b s t a n c e s  m o r p h o g g n e s  e n t r e  les b l a s to -  
m~res.  Ce t t e  c i r cu la t ion  f o n d a n t  l ' un i t 6  o r g a n i q u e  de  la  
l a rve  en  h a r m o n i s a n t  les ac t iv i t6s  des  d i f f6 ren ts  b las to -  
m~res,  r o u t e  p e r t u r b a t i o n  ~ ce n i v e a u  p e u t  e n t r a i n e r  des  
mod i f i ca t ions  d a n s  la  p r o p o r t i o n  r e l a t i ve  des  s t r u c t u r e s  
e c t o d e r m i q u e s  e t  en tom6sode rmiques .  

Nous  rappe l le rons ,  p o u r  t e rmine r ,  que  l ' ac ide  th io-  
ma l i que  modi f ie  6ga l emen t  la d i f f6 renc ia t ion  de  l 'oeuf 
d ' a m p h i b i e n ;  il susci te  en  effet  la  f o r m a t i o n  de  s t r u c t u r e s  
c h o r d o m 6 s o b l a s t i q u e s  ~ p a r t i r  d ' e c t o b l a s t e  pr6somptii~a,x~. 
I1 s e ra i t  i n t ~ r e s s a n t  de  r e c h e r c h e r  si T h i o l a  es t  6 g a l e m e n t  
c a p a b l e  de p r o v o q u e r  de  tel les  mod i f i ca t i ons  chez  l ' a m -  
ph ib i en .  Les  r6 su l t a t s  d6jt~ o b t e n u s  avec  l ' ac ide  th io -  
ma l i que  sugg&rent  l ' ex i s t ence  d ' u n e  ba se  c o m m u n e  a u x  
processus  r6gu la t eu r s  de  la d i f f6 renc ia t ion  chez  les am-  
p h i b i e n s  et  les 6ch inodermes .  

Summary. 2-Mercap top rop iony l -g lyc ine  (Thiola)  ex-  
e r t ed  a s t r o n g  an i ma l i z i n g  a c t i o n  o n  t h e  d e v e I o p m e n t  of 
t h e  sea  u rch in ,  ]Oaracentrotus lividus. T h e  a c t i o n  of T h i o l a  
o n  t h e  syn thes i s  of superf ic ia l  a n d  cor t i ca t  ce l lu lar  s t ruc-  
t u r e s  newly  syn thes i zed  d u r i n g  t h e  s e g m e n t a t i o n  is sug-  
gested.  These  ch an g es  m a y  a l t e r  t h e  c i r cu la t ion  of m o r p h o -  
gene t ic  s u b s t a n c e s  b e t w e e n  b las tomeres .  

t{. LALLIER 

Station Zoologique, 06 Ville[ranche-sur-Mer (France), 
26/dvrier 1968. 

13 L. RAPKINE et J. BRACHET, Bull. Soc. Chim. biol. 33, 427 (1951). 
14 R. LALLIER, Bull. Soe. Chim. biol. 33, 439 (1951). 

Influence of Adrenergic  Blocking Agents  Upon Morphine and Catecholamine Analgesic  Effect 

The  m e c h a n i s m  of t h e  ana lges ic  a c t i o n  of m o r p h i n e  is 
st i l l  u n k n o w n .  Severa l  theor i e s  h a v e  b e e n  proposed ,  b u t  
t h e y  are n o t  s a t i s f ac to ry  as yet .  

Some  a u t h o r s  1-8 p o s t u l a t e  t h a t  t h e  ana lges ic  effect  of 
m o r p h i n e  is m e d i a t e d  b y  p a r a s y m p a t h i c  m e c h a n i s m s .  
MERCIER e t  a l . '  a n d  o the r s  5 be l ieve  t h a t  s e r o t o n i n  is a n  
i m p o r t a n t  n e u r o h u m o r a l  a g e n t  c o n c e r n i n g  the se  effects.  
S ince  MARTHA VOGT r e p o r t e d  in  19546 t h a t  m o r p h i n e  
r educes  t h e  a m o u n t  of c a t e c h o l a m i n e s  in  t h e  b ra in ,  m a n y  
a u t h o r s  h a v e  s u p p o s e d  t h a t  t he se  a g e n t s  e x e r t  a n  e n h a n c -  
ing  in f luence  o n  t h e  ana lges ic  effect  of m o r p h i n e .  Also, 
some a u t h o r s  r e p o r t e d  t h a t  e p i n e p h r i n e  a n d  r e l a t ed  sub-  
s t ances  possess  a s ign i f i can t  ana lges ic  eff icacy of t h e i r  
own  v-x°. On  t he  o t h e r  h a n d ,  t he  m o n o a m i n e  ox idase  
i n h i b i t o r  ip ron iaz id  e n h a n c e s  11 a n d  rese rp ine  d imin i -  
shes  x2-x4 t h e  ana lges ic  effect  of m o r p h i n e .  I t  is well  k n o w n  
t h a t  t he se  d r u g s  ra ise  a n d  lower,  r e spec t ive ly ,  t h e  ca te -  
c h o l a m i n e  c o n t e n t  of  t he  b ra in .  U n f o r t u n a t e l y ,  we k n o w  
a l m o s t  n o t h i n g  a b o u t  t h e  n a t u r e  of t h e  ad rene rg i c  re- 
cep to r s  i n v o l v e d  in  t h e  c e n t r a l  ac t ions  of c a t e c h o l a m i n e s  15. 

W e  the re fo re  p roposed  to s t u d y :  (1) t h e  p r o p e r  ana lges ic  
effect  of c a t e c h o l a m i n e s ;  (2) t h e i r  effect  u p o n  t h e  ana lges ic  
ac t ion  of m o r p h i n e ,  a n d  (3) t h e  in f luence  of ad rene rg ic  
b lock ing  agen t s  of ~ a n d  fl t y p e  u p o n  t h e  c a t e c h o l a m i n e  
a n d  m o r p h i n e  ana lges ic  effects, us ing  t he  a -b lock ing  a g e n t  
d i h y d r o e r g o t a m i n e  a n d  t he  t - b l o c k i n g  a g e n t  p roprano lo l ,  
b o t h  d rugs  h a v i n g  power fu l  a c t i ons  u p o n  t h e  c e n t r a l  
n e r v o u s  s y s t e m  of mammals~",~L 

Method. W e  used  a m e t h o d  based  on  t h a t  of JA~'SSEN ~s, 
B~N-BASSAT e t  al.  lg a n d  GREE~ e t  a13 °. W e  e m p l o y e d  
w h i t e  f emale  mice,  we igh ing  17-30 g. T h e  pa in fu l  s t i m u l u s  
cons i s ted  of w a r m  w a t e r  (50 ± 1 °C) app l i ed  to  t h e  ta i l  of 
t h e  an imal s .  U n t r e a t e d  a n i m a l s  r e m o v e d  t h e i r  t a i l  f r om 
t h e  w a r m  w a t e r  w i t h  a s h a r p  m o v e m e n t  (tail  w i t h d r a w a l  
reflex) w i t h i n  t h e  f i r s t  3 -4  sec of exposure .  T h e  s a m e  
a n i m a l s  were  t h e n  t r e a t e d  w i t h  d rugs  a n d  t h e  r e a c t i o n  
t i m e  was  m e a s u r e d  a g a i n  e v e r y  15 ra in  u n t i l  t h e  effect  
d i sappea red .  T h e  d rugs  were  d i sso lved  in  d is t i l led  w a t e r  
a n d  a d m i n i s t e r e d  i.p. T h e  t i m e  of r e a c t i o n  to  t h e  p a i n f u l  
s t i m u l u s  was  m e a s u r e d  in  sec a n d  t h e  s t a n d a r d  d e v i a t i o n  
of t h e  m e a n  was  d e t e r m i n e d .  E a c h  g roup  cons i s t ed  of 
6 an imals .  T h e  i n j e c t i o n  of d is t i l led  w a t e r  a lone  d id  n o t  
m o d i f y  t he  r e a c t i o n  t ime.  

Results. (1) E f fec t  of m o r p h i n e  a n d  ca t echo lamines .  
M o r p h i n e  showed  a s ign i f i can t  ana lges ic  effect  a t  a dose 

Of I mg/kg ,  i.p. Also t h e  c a t e c h o l a m i n e s  ep inephr ine ,  
n o r e p i n e p h r i n e  a n d  i sop ro te reno l  p r o d u c e d  s ign i f i can t  
ana lges ic  effects  in  th i s  tes t .  T h e  m i n i m a l  doses w i t h  
s ign i f i can t  ana lges ic  effect  were :  e p i n e p h r i n e  0.25 mg/kg ,  
n o r e p i n e p h r i n e  0.5 m g / k g  a n d  i sop ro te reno l  4 mg/kg .  

Ca t ech o l ami n es  e n h a n c e d  t h e  ef fec t  of sma l l  doses  of 
m o r p h i n e  (1 mg/kg) ,  e p i n e p h r i n e  a n d  n o r e p i n e p h r i n e  in-  
c reas ing  t h e  d u r a t i o n  a n d  t h e  m a x i m u m  of m o r p h i n e  
ana lges ic  effect,  b u t  i sop ro te reno t  on ly  inc reased  t h e  du ra -  
t i on  of t h e  s ign i f i can t  ef fec t  f r o m  45-105  m i n  w i t h o u t  
a f fec t ing  i ts  m a x i m u m .  W e  h a v e  n o t  d e m o n s t r a t e d  a 
p o t e n t i a t i o n  for  h i g h e r  doses of m o r p h i n e  (2.5 mg/kg) .  

(2) Ef fec t  of ~- a n d  f l -adrenergic  b lock ing  agents .  Pro-  
p rano lo l  a n d  d i h y d r o e r g o t a m i n e  were  used  a t  doses t h a t  
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Drug mg/kg Control Maximum effect Increase of 
reaction time 
(see) (%) 

Duration of the effect, 
significant for 
P <: 0.02 > 0.001 (min) 

Distilled water 2.6 4- 0.4 3.0 -I- 0.5 0.4 15 - 
Morphine 1.0 3.3 :t: 0.2 5.3 4- 0.4 2.0 60 45 
Morphine 2.5 3.8 4- 0.3 9.0 4- 0.6 5.2 136 150 
Epinephrine 0.25 2.8 4- 0.5 5.0 4- 0.2 2.2 78 15 
Epinephrine 0.50 3.1 4- 0.4 7.0 -4- 0.6 3.9 125 120 
Norepinephrine 0.50 2.6 :t= 0.2 4.4 4- 0.3 1.8 69 15 
Norepinephrine 1.0 2.1 4- 0.3 4.3 -t- 0.4 2.2 104 120 
Isoproterenol 4.0 3.0 =~ 0.3 4.6 4- 0.1 1.6 53 15 
Isoproterenol8.0 3.1 -t- 0.4 5.7 4- 0.7 2.6 83 60 
Morphine 1.0 + 4.7 -t- 0.6 11.1 4- 0.9 6.4 136 135 
epinephrine 0.25 
Morphine 1.0 + 3.2 ~ 0.4 6.4 4- 0.4 3.2 I00 105 
norepinephrine 0.5 
Morphine 1.0 + 3.0 4- 0.2 5.2 4- 0.5 2.2 73 105 
isoproterenol 4.0 
Dihydroergotamine 4.0 4.0 4- 0.4 4.7 4- 1.0 0.7 17 - 
Propranolol 1.0 3.3 :t= 0.2 3.8 4- 0.8 0.5 15 - 

After dihydroergotamine 4 mg/kg 

Morphine 2.5 3.3 4- 0.2 9.2 -/- 1 5.9 178 150 
Epinephrine 0.50 3.6 4- 0.3 5.7 4- 0.2 2.1 58 120 
Norepinephrlne 1.0 3.4 4- 0.2 6.0 4- 0.4 2.6 79 90 
Isoproterenol 8.0 4.9 4- 0.4 7.5 -4- 0.3 2.6 53 120 

After propranolol 1 mg/kg 

Morphine 2.5 4.1 -1- 0.2 6.6 4- 0.4 2.5 60 30 
Epinephrine 0.50 3.6 4- 0.6 4.5 4- 0.5 0.9 25 - 
Norepinephrine 1.0 3.4 4- 0.4 5.2 -I- 0.5 1,8 52 - 
Isoproterenol 8.0 3.4 4- 0.5 4.0 4- 0.6 0.6 17 - 

The blocking agents were administered together with the agonists. Results represent the time for the withdrawal reflex to occur after exposure 
to the warm water (50 °C). Each number is the mean of a group of 6 animals, -4- the standard deviation of the mean. Significance is referred to 
control values. The increasc of reaction time is expressed as sec and % of increase (referred to control values). 

b y  t hemse lves  d id  n o t  mod i fy  the  reac t ion  t ime  (1 a n d  
4 mg/kg,  respect ively) .  D i h y d r o e r g o t a m i n e  d id  n o t  reduce  
t h e  analgesic  e f fec t  of morph ine ,  nor  t h a t  of i soproterenol .  
I t  on ly  s l ight ly  decreased  the  du ra t i on  of t he  analgesic  
effect  of no rep inephr ine  (from 120-90 min).  The  analgesic  
effect  of ep inephr ine  was  q u a n t i t a t i v e l y  d imin ished ,  b u t  
r ema ined  s ta t i s t ica l ly  s ignif icat ive and  i ts  du ra t ion  was  
no t  affected.  On the  o the r  hand ,  the  f l-adrenergic b locking 
agen t  p roprano lo l  (1 mg/kg)  s igni f icant ly  decreased  the  
anMgesic effect  of 2.5 mg /kg  of morph ine  and  comple te ly  
b locked  t h e  effect  of ep inephr ine  and  isoproterenol ,  while 
i t  d id  n o t  d imin i sh  so m u c h  the  effect  of norep inephr ine .  
However ,  t he  analgesic  effect  of norep inephr ine ,  a f t e r  a 
combina t i on  w i t h  propranolo l ,  was  no  longer  s ignif icant .  

Discussion. Our  resul ts  are  in acco rdance  w i t h  those  of 
o the r  au tho r s  ~-8,~°,2~, in t he  sense t h a t  ca t echo lamines  
p l ay  an i m p o r t a n t  role in t h e  m e c h a n i s m  of t he  analgesic  
effect  of morph ine .  W e  conf i rmed  t h a t  ca t echo lamines  
have  an  analgesic  effect  of the i r  own 8. A cen t ra l  s i te  for 
these  ac t ions  c a n n o t  be excluded,  for ROTrtBALLER ~° has  
shown  t h a t  t he  passage  of ca techo lamines  across t he  
h e m a t o e n c e p h a l i c  bar r ie r  is no t  so diff icult  as i t  was 
genera l ly  t hough t .  

Whi le  t he  a -adrenerg ic  b locking agen t  d ihydroe rgo ta -  
mine  d id  n o t  subs tan t i a l ly  change  t h e  analgesic effects  of 
ca techo lamines  and  morph ine ,  t h e  f l-adrenergic Mocking 
a g e n t  p roprano lo l  Mocked  n o t  only  the  analgesic  effects  
of ca techolamines ,  b u t  also t h a t  of m o r p h i n e  itself. There-  
fore, we  t h i n k  t h a t  cen t ra l  adrenerg ic  recep tors  s imilar  to  

t h e  fl t y p e  of t he  p e r i p h e r y  m i g h t  be  involved in t hese  
ac t ions  of ca techolanf ines ,  and  also in the  m e c h a n i s m  of 
m o r p h i n e  analgesic  effect .  

Resumen. Las ca teco laminas  adrena l ina  (0,25 y 
0,5 mg/kg)  no rad rena l ina  (0,5 y 1 mg/kg) e i sopro terenol  
(4 y 8 mg/kg) p ro d u cen  efecto analg6sico s ignif ica t ivo en 
lauchas.  Tambi6n  a m n e n t a n  (adrenal ina 0,25 mg/kg,  nora-  
d rena l ina  0,5 mg /kg  e i soproterenol  4 m g/kg) el efecto 
analg6sico de pequefias  dosis de mor f ina  (1 mg/kg) .  E1 
b loqueador  e-adren6rgico d i h i d ro e rg o t ami n a  (4 mg/kg)  no 
inf lueneia  s u b s t an c i a l men t e  es tas  acciones,  pero  el blo- 
q u e a n t e  fl-adren6rgico propranolo l  (1 mg/kg)  b loquea  los 
efec tos  analg6sicos de la morf ina ,  a d r e n a l i n a  e i soprote-  
renol,  no s iendo t a n  e iec t ivo  c o n t r a  la noradrena l ina .  Se 
deduce  que  debe  exis t i r  un  c o m p r o m i s o  de recep to res  
fl-adren6rgicos en el m e c a n i s m o  de  los efec tos  analg~sicos 
de las ca t eco laminas  y t a m b i 6 n  de  la morf ina .  
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