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Are L a n g e r h a n s ' s  Is lets  Inf luenced by the  Pineal  

In  our  p r e v i o u s  i n v e s t i g a t i o n s  ~-~ we d e m o n s t r a t e d  t h e  
in f luence  of t h e  p inea l  b o d y  o n  t h e  t h y r o i d  a n d  p a r a -  
t h y r o i d  ac t iv i ty .  T h u s  t h e  p i n e a l  b o d y  can  be  con-  
s idered  s as t h e  r e g u l a t o r  of t h e  endoc r ine  g l a n d s  h a v i n g  
e n t o d e r m a l  origin.  These  glands ,  e x c e p t  t h e  t hy ro id ,  
are  n o t  h y p o p h y s e a l l y  regu la ted .  T h e  L a n g e r h a n s ' s  is lets  
of t h e  p a n c r e a s  a re  also o r ig ina t ed  f r o m  t h e  e n t o d e r m ,  
t h e i r  h y p o p h y s e a l  r egu la t i on  is u n k n o w n ;  t h u s  i t  c an  
be  supposed  t h a t  t he  p inea l  b o d y  ha s  a n  in f luence  on  
t h e  a c t i v i t y  of t he se  o rgans  also. 

To d e m o n s t r a t e  t h i s  c o n c e p t i o n  i nves t i ga t i ons  were  
ca r r ied  ou t  on  44 W i s t a r  ma le  r a t s  we igh ing  200 g. 29 ani -  
ma l s  were  p inea l ec tomized  ( the e f fec t iveness  of t h e  
o p e r a t i o n  was  con t ro l l ed  b y  d i ssec t ion  a t  t h e  end  of t h e  
inves t iga t ions ) ,  whi le  t he  s h a m e - o p e r a t e d  a n d  n o r m a l  
con t ro l  g roups  cons is ted  of 15 an imal s .  I n  t h e  4 t h  m o n t h  
a f t e r  t h e  opera t ion ,  b lood  was  t a k e n  f rom t he  ta i l s  of 
t h e  an imal s .  T h e  bas ic  b lood  s u g a r  c o n c e n t r a t i o n  was  
e s t i m a t e d  b y  o r t o t o l u i d i n e  m e t h o d  ~ in a Speko l  (Zeiss) 
co lo r ime te r  on  620 nm.  Af t e r  16 h fas t ing ,  t h e  a n i m a l s  
rece ived  200 m g / k g  b o d y  w e i g h t  a l l oxan  (Reana l )  i.p. 
Af t e r  t h e  a d m i n i s t r a t i o n  of  t he  a l t oxan  t he  72- a n d  120 h 
s amp le s  were e s t i m a t e d  again .  

T h e  m e a n  b lood  sugar  levels  of t he  con t r o l  a n i m a l s  were 
93 mg/100  ml.  The re  was no  d i f ference  b e t w e e n  t h e  v a l u e s  
of t h e  s h a m e - o p e r a t e d  a n d  con t ro l  groups,  whi le  t hose  
of t h e  p i n e a l e c t o m i z e d  g roup  were  71 mg/100  ml  (Table).  
72 h a f t e r  t he  a d m i n i s t r a t i o n  of t he  a l l o x a n  - a t  t h e  
p r o b a b l e  t op  of t h e  d iabe tes - l ike  s t a t e  w i t h  hype rg ly -  

Effect of pinealectomy on the blood sugar level of normal and 
aUoxan treated animals 

Basic After alloxan treatment 
level 72 h 120 h 
(rag/100 ml) 

Control 93 131 99 
Pinealectomized 71 933 234 
Significance p<O.O1 p<o.o1  p<o.01  

Body? 

caemia~,  s - t he  b lood  suga r  levels  of t he  con t ro l  a n i m a l s  
were  on ly  131 r a g / t 0 0  ml ,  wh i l e  t h e  m e a n  v a l u e  of t h e  
p i n e a t e c t o m i z e d  ones  increased  to  933 rag/100 mI. 48 h 
la ter ,  t h e  b lood  sugar  levels  of  t h e  con t ro l  g roup  h a s  
been  no rma l i zed ,  whi le  t hose  of t h e  e x p e r i m e n t a l  g roup  
h a v e  r e m a i n e d  on  234 mg/100  m l  level  (Figure) .  The  
m a t h e m a t i c a l  ana lys i s  was  car r ied  o u t  b y  S t u d e n t s  
t - tes t  a n d  t he  d i f ferences  were h i g h l y  s igni f icant .  

The  f i rs t  conc lus ion  of our  e x p e r i m e n t s  is t h a t  t h e  
p inea l  b o d y  ha s  a s ign i f i can t  inf luence  on  t h e  b lood  
sugar  level,  a n d  c o n s e q u e n t l y  on  t h e  a c t i v i t y  of t he  
L a n g e r h a n s ' s  islets.  I t  is poss ible  t h a t  th i s  d i m i n i s h i n g  
effect  on  t he  b lood  sugar  level  is a c i r c u m s t a n t i a l  one, 
b u t  - k n o w i n g  t h e  d i rec t  in f luence  of a l l oxan  on  t h e  
fl-cells a-~° - t h e  effect  of p i n e a l e c t o m y  on t he  acu t e  
' a l l oxan  d i abe t e s '  c an  be  accep ted  as a d i rec t  effect.  
Th i s  effect  is p r o b a b l y  due  to  t h e  s t i m u l a t i o n  of t he  
fl-cells; i t  is in  acco rdance  w i t h  t h e  decreased  level  of 
t he  b lood  sugar .  I t  seems  t h e  p i n e M e c t o m y  also sensi t izes  
t he  fl-cells for  t h e  in f luence  of t h e  a l loxan .  Consequen t ly ,  
t h e  fl-celts suffer  m o r e  severe  a n d  d u r a b l e  in ju r ies  in  
t he  o p e r a t e d  an imals .  Th i s  l a s t  suppos i t i on  ha s  sti lI  to  
be  h i s to log ica l ly  conf i rmed .  

If  i t  is p e r m i t t e d  to  d r a w  b a c k  conclus ions  a b o u t  t h e  
effect  of t he  p inea l  b o d y  on  t he  L a n g e r h a n s ' s  is lets  b y  
t h e  effect  of t h e  p i n e a l e c t o m y  on it, t h e  on ly  way  is 
t h a t  p inea l  b o d y  suppresses  the  a c t i v i t y  of t h e  fl-cells. 
The  inc reased  a c t i v i t y  a f t e r  t h e  e x s t i r p a t i o n  c a n  be  
e s t i m a t e d  as a re leas ing  p h e n o m e n o n .  T h e  p inea l  b o d y  
ha s  s imi l a r  a c t i v i t y  in  r e l a t i on  to  t h e  t h y r o i d  g l and :  t he  
m e l a t o n i n  i n h i b i t s  t h e  iodine u p t a k e  ~, wh i l e  pineMec-  
t o m y  is s t i m u l a t i n g  i t  ~. 

The  p h e n o m e n o n  desc r ibed  s u p p o r t s  our  ear l ie r  obse rva -  
t ions  a b o u t  t h e  r e g u l a t o r y  a c t i v i t y  of t h e  p i n e a l  b o d y  
on  t he  e n d o c r i n e  g l ands  h a v i n g  e n t o d e r m a l  or igin.  

Rdsumd. Apr~s l ' e x t i r p a t i o n  d u  corps  pin6al ,  le n i v e a u  
de  sucre  du  s ang  a d i m i n u 6  au  b o u t  de  4 mois  d ' u n e  
man i~re  s igni f ica t ive .  Aprbs  un  seul t r a i t e m e n t  ~ l 'a l lo-  
x a n e  le n i v e a u  du  sucre du  s ang  des  a n i m a u x  op6r6s 
a u g m e n t e  c o n s i d 6 r a b l e m e n t  e t  la d i m i n u t i o n  consecu t ive  
est  b e a u c o u p  p lus  l en t e  que  chez les a n i m a u x  de contr61e. 

C-. CSABA a n d  P .  BAR/~TH 
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The blood sugar levels of the pinealectomized and control animals. 
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