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The Influence of Some Biogenic Amines and Cyclic N-2-O-Dibutyryl-Adenosine-3' ,5'-Monophosphate 
on Glycogen Content in Rat Brain Slices 

The m o s t  obvious  sys t em for  b iochemical  inves t iga t ion  
of cyc l i c -3 ' , 5 ' - adenos inemonophospha t e  (CAMP) act ion 
in bra in  is t h a t  of cont ro l  of glycogen metabol i sm,  be- 
cause it is only  in th is  area t h a t  m e c h a n i s m  of. CAMP 
ac t ion  is unde r s tood  wi th  a considerable  degree of bio- 
chemical  precision.  Whi le  adrenal ine  s t imula tes  t he  adenyl  
cyclase ac t iv i ty  of b ra in  ex t rac ts ,  par t i cu la r ly  of the  
cerebel lum ~, no effect  of the  o the r  biogenic amines  on 
glycogen m e t a b o l i s m  ot t he  b ra in  under  normal  condi t ions  
has  been clearly d e m o n s t r a t e d  ~, s. On the  o the r  hand ,  t he  
ac t iv i ty  of glycogen phosphory la se  is modif ied  b y  cate-  
cholamines  and  by  CAMP, the  me tabo l i sm  of which  is 
also af fec ted  by  ca techolamines  4. In t r ape r i t onea l  in- 
jec t ion  of 3 , 4 - d e h y d r o x y - l - p h e n y l a l a n i n e  toge the r  wi th  
an amine  oxidase  inh ib i to r  ( f l -phenyl isopropylhydrazine)  
in to  mice resul ts  in a d iminu t ion  ot bra in  glycogen wi th  
an increase in ca techolamines ,  while  when  the  concent ra-  
t ion of t he  l a t t e r  is decreased,  the  level of glycogen re tu rns  
to  i ts  no rmal  value s. A l though  the  s t imu la to ry  effect  of 
ca techo lamines  on adeny l  cyclase of cerebellar  h o m o g e n a t e  
could no t  be r ep roduc t ed  by  o the r s ' ,  KAKI~JCHI and  
RALL ~, s have  shown tha t ,  in cerebellar  slices, ca techola-  
mines  s t imu la t ed  the  accumula t ion  of CAMP. Recent ly ,  
i t  was shown t h a t  t he  increased accumula t ion  of CAMP 
was no t  specific for norep inephr ine  and  dopamine ;  h is ta-  
mine  and sero tonin  also raised CAMP levels ~-~. On the  
o the r  hand ,  t he  g lycogenolyt ic  effect  of ep inephr ine  ~0 and 
se ro ton in  n in r a t  b ra in  slices was  demons t r a t ed .  

The resul ts  ob ta ined  (Table) show t h a t  epinephr ine ,  
norepinephr ine ,  h i s tamine ,  serotonin  and  db-CAMP, as 
well as dopamine  and  CAMP, bu t  to  lesser degree, decrea-  
sed glycogen concen t r a t ion  in r a t  b ra in  slices (cortex, 
caudate ,  tha lamus) .  I t  is of in te res t  to po in t  out  the  glyco- 
genolyt ic  effect  of CAMP which was smal l  b u t  d i s t inc t  in 
the  bra in  t issue (/9 < 0.05) while in d i a p h r a g m  CAMP it- 
self did no t  change the  concen t ra t ion  of g lycogen~.  

The  da t a  ob ta ined  indica te  t h a t  CAMP m i g h t  be a 
' second messenger '  med ia to r  in g lycogenolyt ic  inf luence 
of some biogenic amines  in cent ra l  nervous  s y s t em and  
t h a t  epinephr ine ,  norepinephr ine ,  dopamine ,  as well  as 
serotonin  and  h i s t amine  ac t iva te  glycogen phosphory lase  
in t he  bra in  slices via  adenyl  cyclase-cyclic A M P  sys tem.  

Rdsumd. On a mont r6  que l 'adr6nal ine,  la noradr6nal ine,  
l 'h i s tamine ,  la s6rotonine,  le d6riv6 d ibu ty r ique  du 
3', 5 ' -AMP cyclique et  aussi, bien qu 'h  un moindre  degr6, 
la d o p a m i n e  et  le 3', Y-AMP cycl ique r6duisent  ill v i t ro  le 
glycog4ne du cerveau des rats.  
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The effect of epinephrine, norepinephrine, dopamine, histamine, serotonin, CAMP and db-CAMP on glycogen concentration in rat brain slices 

Treatment of the tissue Brain slices 

Cortex Caudate Thalamus 

1. Controls 28.3~: 1.3 45.0~1.3 15.3• 
2. Epinephrine (10-4~xM/ml) 15.5~1.7~ 21.0• 8.0=k0.9 �9 
3. Norepinephriae (10 -4 ~M]ml) 19.6=1= 1.2 ~ 25.3=L 1,3 ~ 7.0=L 1.0 ~ 
4. Dopamine (10 -4 ~zM/ml) 21.4~ 1.0 b 27.3~:2.1 ~ 10.04-0.9 
5. Histamine (10 -~ ~zM]ml) 17.54-1.0 a 24.l d= 2.2 �9 6.8~: 1.0 
6. Serotonin (10-~ ~M/inl) 16.1d 1.3 ~ 25.1~:1.2 ~ 8.5=t=1.0 ~ 
7. CAMP (10 -~ {xM/ml) 20.84.1.3 b 28.44.1.4~ 8.2:~1.4 b 
8. db-CAMP (10-~ ~zM/ml) 11.4~1.1 ~ 20.0=~1,1 ~ 5.0_~1.1 ~ 

The amount of glycogen is expressed in ml/100 mg of tissue. The numbers indicate the mean value (M) of 5 experiments :~S.E.M, ~ p < 0.01 
in comparison with the controls, h p < 0.05 in comparison with the controls. 

As i t  was shown t h a t  biogenic amines  accumula te  t h e  
CAMP con t en t  in t he  tissues, it  was of in te res t  to know 
w h e t h e r  t h e y  have  any  influence on glycogen con t en t  in 
ra t  b ra in  tissue. Taking  in to  account  t he  possible  dif- 
ference in pene t r a t i on  charac ter i s t ics  be tween  CAMP and  
N- 2-O-dibntyryl-  adenosine- 3', 5'-monophosphate (db- 
CAMP), it  was also of in te res t  to compare  the  effects  of 
these  2 subs tances  on glycogen concen t ra t ion  in d i f fe rent  
b ra in  slices of the  ra t .  

The expe r imen t s  were carr ied out  on adu l t  male  Wis t a r  
rats.  Bra in  slices were p repa red  according to  the  m e t h o d  
a l ready  descr ibed 12 and were allowed 10 min  in saline la 
a t  37 ~ E p i n e p h r i n e  (10 -4 ~zM/ml), no rep inephr ine  (10 -4 
vM/ml), dopamine  (10-* Vd~l/ml), h i s t amine  (10 -4 ~zM/ml) 
and  sera tonin  (10 -4 ~z2~f/ml), as well as CAMP (10 -3 aM/ml)  
and db -CAMP (10 -8 ix21dr/ml) were added  at  the  beginning  
of the  incubat ion ,  and  immed ia t e ly  af ter  10 rain f rom t h e  
bra in  slices glycogen was ex t r ac t ed  la and e s t ima ted  ~4. 
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