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The  ps i locyb in  h y p e r s e n s i t i v i t y  is also in a g r e e m e n t  
w i t h  t he  h y p o t h e s i z e d  b ra in  m o n o a m i n e  s upe r s ens i t i v i t y  
in m i g r a i n e - h e a d a c h e ;  neve r the l e s s  t he  i n t e r p r e t a t i o n  is 
more  diff icul t ,  because  of scarse i n f o r m a t i o n  a b o u t  t he  
pha rmaco log ica l  m e c h a n i s m  of t h i s  drug.  However ,  
ps i locybin ,  besides  possess ing a chemica l  s t r u c t u r e  s imi la r  
to 5-HT, exhibi ts ,  l ike LSD-25,  m i m e t i c  and  a n t a g o n i s t  
effects on  5 -HT 16, 1~. 

Riassunto. U s a n d o  dosi suba l luc inogene  di LSD-25  e di  
ps i Ioc ib ina  g s t a t o  d i m o s t r a t o  che i sogget t i  sofferent i  di  
cefalea essenziale sono pi/1 sensibi l i  dei sogget t i  no rma l i  
agli  e f fe t t i  ps ichici  di  ques t i  farmaci .  Ques t s  r icerca  
s e m b r a  a v v a l o r a r e  l ' ipo tes i  di  u n a  condiz ione  di super-  
sens ib i l i tg  m o n o a m i n i c a  cerebra le  nelle cefalee essenziali .  
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Some Cross-Protection Experiments on the Cholinergic Receptor of Frog Ventricular Strip 

The  pha rmaco log i ca l  cha rac te r i s t i c s  of chol inerg ic  
recep tors  in  frog ven t r i c l e  were f i r s t  descr ibed  b y  CLARK ~-a. 
The  a u t h o r  found  t h a t  ace ty l cho l ine  (Ach) p roduces  
a n  i n h i b i t o r y  ac t ion  on t h e  con t rac t i l e  force. He  obse rved  
t h a t  t he  a n t a g o n i s t i c  ac t ion  of a t r o p i n e  (Atr) pers is ts  for a 
long  t i m e  a f t e r  r epea t ed  w as h i ng  a w a y  of t he  drug.  Ach  
d id  no t  increase  t h e  r a t e  of r ecove ry  of t he  h e a r t  f rom 
Atr .  A t  all  A t r  concen t r a t i ons ,  t he  same m a x i m a l  
response  could be  elicited, p rov ided  the  Ach  c o n c e n t r a t i o n  
was m a d e  h igh  enough.  The  effect  of A t r  on  Ach seems to  
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Fig. 1. ~ 1 h treatment of the strips with antagonist (Phe, Atr) or 
antagonist plus Car, and then washing with fresh normal solution. 

f i t  t h e  classical  desc r ip t ion  of compe t i t i ve  a n t a g o n i s m  4. 
Accord ing  to t he  mass  law t h e o r y  and  o c c u p a n c y  a s sump-  
t ion,  w h e n  a m a x i m a l  response  is o b t a i n e d  in t he  presence  
of A t r  t h e  recep tors  shou ld  be  occupied  b y  Ach molecules  
a n d  A t r  molecules  should  h a v e  been  displaced.  Therefore ,  
if t h e  i so la ted  t i ssue  is washed  m a n y  t imes  b y  so lu t ion  
c o n t a i n i n g  h i g h  c o n c e n t r a t i o n  of Ach,  i t  shou ld  h a v e  
rega ined  i ts  or ig inal  s ens i t i v i t y  to  Ach.  I n  fact ,  however ,  
t he  decreased s ens i t i v i t y  pers is ted .  

The  a i m  of our  s t u d y  is to  o b t a i n  f u r t h e r  i n f o r m a t i o n  
b y  c ross -p ro tec t ion  e x p e r i m e n t s  and  to  gain  some 
ins igh t  in to  t he  m e c h a n i s m  of th i s  a n o m a l o u s  an t agon i sm .  

Methods. The  same  m e t h o d  as descr ibed  ear l ier  5 was 
used. I n  all  expe r imen t s ,  Ach was appl ied  a t  t he  concen-  
t r a t i o n  of 2 ~zg/ml. The  c o n t a c t  t i m e  was  2 min.  Af te r  
this ,  t he  t i ssue  was washed  th ree fo ld  w i t h  f resh so lu t ion  
a n d  a l lowed to res to re  t h e  n o r m a l  v e n t r i c u l a r  f unc t i on  
for  a b o u t  1/2 h. A t r  was used in dose of 40 ng /ml .  P h e n o x y -  
b e n z a m i n e  (Phe) was added  to t he  b a t h  a t  the  c o n c e n t r a -  
t ion  of 250 ng /ml .  The  c o n t a c t  t i m e  of a n t a g o n i s t  w i t h  t h e  
t i ssue  was 1 h. I n  c ross -p ro tec t ion  e x p e r i m e n t s  6, c a rbacho l  
(Car) was  used as t he  p r o t e c t i v e  a g e n t  a t  t he  c o n c e n t r a t i o n  
of 20 ~xg/ml. This  d rug  was s i m u l t a n e o u s l y  added  to  t he  
b a t h  w i t h  a n t a g o n i s t .  The  c o n t a c t  t i m e  of a n t a g o n i s t  
p lus  Car  was  1 h.  I n  such  e x p e r i m e n t s  Ach  s e n s i t i v i t y  of 
t h e  s t r ip  was t e s t ed  b y  3 add i t i ons  of agonis t  to  t he  b a t h  
before  t he  i ncuba t i on .  Af t e r  t he  w a s h o u t  of a n t a g o n i s t  
p lus  Car, 1/2 h was wai ted .  Then ,  t he  Ach  sens i t i v i t y  was 
t e s t ed  again.  I n  each  e x p e r i m e n t  group,  t he  m o s t  obv ious  
m e a n  response  induced  b y  Ach  was accep ted  as the  100 % of 
Ach  sens i t iv i ty .  O t h e r  m e a n  responses  were e v a l u a t e d  
accord ing  to  t h i s  va lue .  The  n u m b e r s  o b t a i n e d  in t h i s  w a y  
were g raph ica l ly  p l o t t e d  versus  t he  t i m e  (h). 

Results. Ach  induced  a r ap id  a n d  revers ib le  n e g a t i v e  
ino t rop ic  effect.  The  s ens i t i v i t y  to  Ach  was t e s t e d  
d u r i n g  a b o u t  5 h. No a n y  s ign i f ican t  change  was  obse rved  
in t he  effect  of Ach  (Figure  1, no  ago-an tagon i s t )  6 s t r ips  
were used  (n = 6). 

1 A. J.  CLARK, J.  Physiol. ,  Lond. 61, 530 (1926). 
2 A. J.  CLARK, J. Physiol. ,  Lond. 61, 547 (1926). 
3 A_. J.  CLARK, in General Pharmacology (Springer, Berl in  1937), 

p. 184. 
A. GOLDSTmN, L. ARA~OW and  S. M. KALMAN, in  Principles o[ 
Drug Action, The Basis o] Pharmacology (Harper  and  Row Publ. ,  
New York  1969), p. 88. 
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6 R. F. FURCHGOTT, J.  Pharmac .  exp. Ther.  172, 265 (1954). 
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In a separate group (n = 8) isolated strip was incubated 
with Ringer solution containing Atr. This drug did not 
produce any significant change on the contractile force 
and the spontaneous rhythm of the strip. Nevertheless, 
Ach sensitivity was prominently decreased during the 
oontact time. In spite of repeated washings and additions 
of Ach to the bath, the antagonistic action of Atr dimin- 
ished slowly after the removal of this drug. Sensitivity 
did not return to its original level during 4 h. (Figure 1 
Atr). 7 strips were treated with Phe. This substance did 
not cause any significant change on the physiological 
parameters of the strip. However, the effect of Ach was 
inhibited during the contact t ime (Figure 2, A). After 
the tissue was washed w i t h  fresh solution, decreased 
sensitivity did not show any significant change (Figure 1, 
Phe). 

Seven strips were exposed to Atr with Car. The spon- 
taneous activity of the strip was initially depressed but 
later normal rhythmic activity reappeared. Following 
the washing away of drugs, Ach sensitivity of the strip 
did not differ significantly from that  which is observed in 
the experimental group where Atr is given alone (Figure 1, 
Atr + Car). In another separate experimental group, 
strips (n = 7) were treated with Phe and Car. The act ivi ty 

of preparation was initially depressed but later normal 
function was reestablished. After the washout, the initial 
antagonistic action of Phe against Ach was significant 
but  it began gradually to diminish (Figure 2, B). At the 
end of the experiment, the tissue regained nearly its 
original sensitivity to Ach (Figure 1, Phe + Car). 

Discussion. In this study, we have observed that  Car is 
unable to protect the cholinergic receptor against the 
action of Atr. However, the same substance prevented the 
appearance of long-lasting Phe bIock. These experimental 
findings led us to the conclusion that  2 antagonists may 
act on the different receptive sites of cholinergic receptor. 
Phe and Car probably react with the same receptive 
site. This may be the common cholinergic site on the 
receptor macromolecule. Atr possibly combines t ightly 
with a separate special site of cholinergic receptor. This 
theoretical consideration based on the experimental 
findings is in agreement with the hypothesis proposed by 
GOLDSTEIN et al.~. In the model considered here for the 
cholinergic receptor, the binding of Atr and Ach to their 
respective sites mutually influences the affinity or 
intrinsic act ivi ty of each other. Such an action is remi- 
niscent of the allosteric inhibition in enzymology t 

Zusammen/assung. Bei Abnahme der Kontraktil i t / i t  
nach Azetylcholin wird am Frosch-Myokard-Modell 
nachgewiesen, dass Phenoxybenzamin den cholinergischen 
Rezeptor gegen Atropin <~schtitzt~>, w~hrend Carbachol 
ohne Wirkung bleibt. Es wird angenommen, dass die 
beiden Antagonisten an verschiedenen Orten des cholin- 
ergischen Rezeptors wirken. 

F. BAYSAL an d  H.  VURAL 

Department o/ Pharmacology, Faculty o/ Medicine, 
Diyarbakir (Turkey), 7 May 797d. 

Fig. 2. A) 0, Ach 2 ~xg/ml; $, Phe 250 ng/ml; ~, washing; B} $, Phe 7 E. J. ARIENS, in Drug Design, Academic Press, New York 1971), 
250 ng/ml + 20 ~g/ml Car-washing. vol. I, p. 162. 

Stereotopography of the Prolactin Cells of the Rat 

The relationship between secretory functions and 
ultrastructure is readily observed in many secretory cells. 
This applies not only to tile synthesis of secretory 
granules or products but also to their packaging, transport 
and release. I t  is well known that  granular endoplasmic 
reticulum surrounds the nucleus on the basal and lateral 
sides of pancreatic acinar cells1, 2, while the Golgi 
apparatus, in which maturation and packaging of secretory 
granules occurs, is located on tile apical side of the nu- 
cleus 3, 4. The secretory granules then accumulate in the 
apical region of the cytoplasm and can be observed 
releasing their product by exocytosis into the lumen of 
the pancreatic acinus. This secretion scheme is typical 
for most protein secreting cells 1, 3-~, but  applies especially 
to those exocrine or endocrine cells which exhibit a high 
degree of polarization of their organelles. 

A polarization of organelles within cells similar to that  
observed in the pancreas is often difficult to see in the cells 
of the anterior pituitary gland. This is probably due to 
the fact that  pi tui tary cells do not form regular secretory 
units of structure comparable to the pancreatic acinus 
since the pi tui tary glandular associations are composed 
of several different kinds of cells 6. Because of this, a 
three-dimensional analysis of the ultrastructural rela- 

Pituitary Gland 

tionships of intracellular organelles in pituitary cells is 
justified. This would not only permit a better appreciation 
of the internal organization of cells, but would also give 
further information regarding the movement  and release 
of secretory granules from the cytoplasm as well as the 
extent  of functional polarization within the cells. Our 
previous observations* on the pituitary gland of lactating 
rats suggested that  the prolactin cell would be the most 
suitable cell type for a study of this problem since they 
have a rapid turnover of secretory products. 

Materials and methods. The pituitary glands were 
obtained from young, adult rats (Sprague-Dawley) which 
were in various stages of lactation. Details as to '  the 
experimental procedures used in our studies of prolactin 

1 I~. •UROSUMI, Int. Rev. Cytol. 77, 1 (1961). 
B. L. IV[UNGER, in The Pancreas (Ed. L. C. CAI~EY; The C. V. 
Mosby Company, Saint Louis 1973). 
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