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Dur ing  e l e c t r i c a l  s t i m u l a t i o n  of the  vagus  and s y m p a t h e t i c  n e r v e s ,  and in s o l u t i o n s  of a c e -  
t y l cho l i ne  a n d n o r a d r e n a l i n  in v i t r o ,  m e l a n o p h o r e s  of a r t e r i e s  a t  the  b a s e  of  the  ca t  b r a i n  
change  t h e i r  s i z e  and s h a p e .  It i s  conc luded  tha t  t h e s e  c e l l s  have  a doub le  e f f e c t o r  i n n e r -  
va t ion .  
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C h o l i n e r g i c  and a d r e n e r g i c  n e r v e  f i b e r s  have been  d e s c r i b e d  on m e l a n o p h o r e s  of the a r t e r i e s  a t  the 
b a s e  of the m a m m a l i a n  and h u m a n  b r a i n  [3]. In the  l o w e r  v e r t e b r a t e s  t h e s e  n e r v e s  c o n t r o l  the  m o b i l i t y  
of  the  c h r o m a t o p h o r e s  and mod i fy  t h e i r  s i z e  and shape  [4]. T h e  r o l e  o f  e f f e c t o r  n e r v e s  on the m a m m a l i a n  
m e l a n o p h o r e s  i s  unknown.  

T h e  o b j e c t  of th i s  i n v e s t i g a t i o n  was  to s tudy  the r e s p o n s e s  of m e l a n o p h o r e s  of  the b r a i n  a r t e r i e s  d u r -  
ing  s t i m u l a t i o n  o f  s y m p a t h e t i c  and p a r a s y m p a t h e t i c  n e r v e s .  

E X P E R I M E N T A L  M E T H O D  

E x p e r i m e n t s  w e r e  c a r r i e d  out  on 25 k i t t e n s  of  a p r e d o m i n a n t l y  b l a c k  o r  g r a y  c o l o r  and aged 6 -8  
weeks~  T h e  cho i ce  of k i t t ens  a s  the  t e s t  o b j e c t  i s  due  to the  h igh  con ten t  of  m e l a n o p h o r e s  in  the  a d v e n t i t i a  
of  t h e i r  c e r e b r a l  a r t e r i e s  [1]o In one g roup  of  k i t t e n s  (five a n i m a l s )  a n e s t h e t i z e d w i t h  e t h e r ,  the c e n t r a l  end 
of the  d iv ided  r i g h t  vagus  n e r v e w a s  s t i m u l a t e d  by  an e l e c t r i c  c u r r e n t  wi th  an i n i t i a l  v o l t a g e  of 3 V and r e -  
p e a t e d  s t i m u l a t i o n  f r o m  an induc t ion  co i l  at  13 c m  fo r  30 s e e .  In  a n o t h e r  f ive  a n i m a l s  the  s u p e r i o r  c e r v i c a l  
s y m p a t h e t i c  gang l ion  on the  s a m e  s i d e  was  s t i m u l a t e d  /2]. At  the  end of  the e x p e r i m e n t  10% f o r m a l i n  was  
i n j e c t e d  b e n e a t h  the  b a s e  of  the b r a i n .  In f ive  c o n t r o l  e x p e r i m e n t s  ( con t ro l  1) the s a m e  m a n i p u l a t i o n s  w e r e  
c a r r i e d  out  e x c e p t  fo r  s t i m u I a t i o n  of the n e r v e s  (skin  i n c i s i o n ,  d i v i s i o n  o f  m u s c l e s ,  d i s s e c t i o n  and i s o l a t i o n  
of  the  n e r v e s ,  a n e s t h e s i a ) .  

B e s i d e s  d u r i n g  s t i m u l a t i o n  o f  the  n e r v e s ,  the  b e h a v i o r  of  the  c h r o m a t o p h o r e s  a l s o  was  s t ud i e d  in 

T A B L E  1. S ize  and Shape of  M e l a n o p h o r e s  in Con t ro l  and E x p e r i m e n t a l  S e r i e s  
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Fig. 1 Fig. 2 

Fig. I. Anterior cerebral artery. Reticular melanophore. Stimulation of central end of 
vagus nerve by induction current. Unstained preparation, 1200 • 

Fig. 2. Anterior cerebral artery. Granular melanophores. Stimulation of superior sym- 
pathetic ganglion. Unstained preparation, 1200• 

solutions of  aeetylcholine (five kittens) and noradrenal in  (1 : 10,000; five kittens). 

The brain  a r t e r i e s  were removed f rom the decapitated kittens together  with the pia mate r ,  which was 
divided into r ight  and left halves,  i m m e r s e d  separately  in mediator  solution and in physiological  saline 
(control 2) at 37~ After  exposure for  30 min to the solutions, 50 ml of 20% formal in  was added. 

E X P E R I M E N T A L  R E S U L T S  

The observat ions  showed that st imulation of the parasympathe t ic  and sympathet ic  nerves  evoked two 
opposite phenomena (Figs. 1 and 2). In the f i r s t  case  the melanophore increased in size,  its boundaries  
became indistinct,  and its shape became re t icu la r  [4]; in the second case ,  the p a r a m e t e r s  of the c ross  sec-  
tion of the cell dec reased  in size and the boundaries  became clear .  Under low power of the mic roscope  the 
melanophore had the appearance of a dark,  homogeneous dot, a shape which cannot be descr ibed exactly as 
a granule [4]. However,  by no means  all the cells in the experiments  became ei ther  " re t icular"  or ,  on the 
con t ra ry ,  "g ranu la r .  n Intermediate  fo rms  were observed between them, and their  great  d ivers i ty  was also 
noted in the control  mater ia l .  The rel iabil i ty of the resul ts  obtained in the experimental  se r i e s  was thus 
a s ses sed  with re fe rence  to two c r i t e r ia :  1) The mean size of the c ross  section of the chromatophore was 
determined by the equation S = LB, where L is the g rea te r  and B the l e s se r  d iameter ;  2) the relat ive number  
of " re t icu lar"  and "granular"  chromatophores  was determined in 100 cells of  the middle and anter ior  c e r e -  
b ra l  a r t e r ies  together.  The resul t s  of the control  and experimental  observat ions ,  subjected to s tat is t ical  
analysis ,  a re  given in Table 1. 

It follows f rom Table  1 that during s t imulat ion of the central  end of the divided vagus nerve there is 
a significant inc rease  in number  of  re t icu lar  and a dec rease  in the number  of granular  chromatophores ,  
whereas  the a rea  of c ross  section of the cell i nc reases .  An identical,  but more  sharply defined response  
of ehromatophores  was observed in the exper iments  in vi tro with acetylcholine.  

During stimulation of the sympathet ic  nerve the number  of granular  chromatophores  increased  where-  
as the number  of re t icu la r  chromatophores  remained unchanged; the mean area  of c ross  section of the cell 
was indistinguishable f rom the control.  On this bas is  it can be concluded that the sympathetic innervation 
has a weaker  action on chromatophores  than the parasympathe t ic  innervation.  Besides the formation of 
many granular  cel ls ,  in noradrenal in  solution the number  of re t i cu la r  chromatophores  increased ,  as also 
did the a rea  of c r o s s  section of the cell.  Consequently, compared with stimulation of the sympathetic nerve,  
the chromatophores  responded uniformly in v i t ro ,  but more  strongly.  

The resu l t s  thus indicate that melanophores of the a r t e r i e s  at the base of the cat bra in  have a double 
pa ra sympa the t i c  (eholinergic) and sympathetic (adrenergic) effector  innervation. 
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