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The  Inf luence  of A n t i s t i n e  on G l y c o g e n o l y t i c  Effect 

The fo rma t ion  of cyclic 3', 5~-adenosine-monophosphate  
(CAMP) in slices of bra in  t issue has  been shown to be sti- 
mu la t ed  by  such neu ro t r ansmi t t e r s  as adrenal ine,  norad-  
renaline,  h i s t amine  and  serotonin  ~, bu t  the  re la t ive po- 
tencies  of these  agents  va ry  cons iderably  f rom species to  
species 2. The bra in  has been shown to  conta in  the  h ighes t  
act ivi t ies  of b o t h  adenyl  cyclase ~ and CAMP phosphod i -  
esterase ~ in the  m a m m a l i a n  t issues t h a t  have  been in- 
ves t iga ted .  Al though  i t  was well es tab l i shed  t h a t  adenyl  
cyclase ac t iv i ty  can be enhanced  by  var ious  pu t a t i v e  
t r ansmi t t e r s ,  i t  was recen t ly  shown t h a t  the  mechan i sm 
of in vivo ac t iva t ion  m a y  differ f rom in v i t ro  f indings ~. 
The da t a  ob ta ined  suggested t h a t  monoamines ,  b u t  no t  
acetylchol ine,  can s ignif icant ly  s t imula te  adenyl  cyclase 
ac t iv i ty  of ra t  cerebral  cor tex  in vivo ~. 

The control  of glycogen con ten t  is a ve ry  good model  for 
inves t iga t ion  of t he  act ion of CAMP in the  cent ra l  nerv-  
ous sys tem,  because the  levels of CAMP contro l  of bo th  
glycogen phosphory lase  and glycogen sys the thase  6. Re-  
cent ly  i t  was shown t h a t  p u t a t i v e  neu ro t r ansmi t t e r s ,  such 
as adrenal ine,  noradrenal ine ,  dopamine ,  sero tonin  and 
h is tamine ,  p roduced  glycogenolysis  in slices of ra t  bra in  
(cortex, cauda te  and  tha lamus)  ~, ~. On the  o ther  hand,  the  
effect  of dopamine  and noradrena l ine  could be blocked 
wi th  classical fl-adrenergic blockers,  bu t  no t  wi th  c~-ad- 
renergic b locking agents ,  ne i ther  of these  blockers  could 
p r even t  the  glycogenolyt ic  effects of serotonin  and 
h is tamine ,  as well as of CAMP and  cyclic N-2-O-dibutyry l -  
adenosine-3 ' ,  5 ' -monophospha t e  (rib-CAMP)9. The resul ts  
ob ta ined  sugges ted  t h a t  in r a t  bra in  the  separa te  t y p e  of 
receptors  for d i f ferent  biogenic amines  possibly exist ,  es- 
pecial ly for noradrena l ine  and  h is tamine .  

In  order  to  conf i rm the  hypo thes i s  we inves t iga ted  the  
inf luence of p o t e n t  an t ih i s t amin ic  agent  an t i s t ine  on 
glycogenolyt ic  effect  of noradrenal ine ,  dopamine ,  sero- 
tonin,  as well as of CAMP and db-CAMP. 

The expe r imen t s  were carried out  on adul t  male  ~Vistar 
rats2 Brain  slices were p repa red  according to  the  me thod  
a l ready  descr ibed ~~ and  were allowed 10 min  in saline ~~ at  
37 ~ Ant i s t ine  (2 mg/kg) was in jec ted  i.p. 30 min before 
the  animals  were sacrificed. The bra in  slices were incuba ted  
in the  presence  of noradrena l ine  (10 .4 ~M/ml) ,  dopamine  
(10-~ izM/ml), dopamine  (10- ~ vM/ml) ,  h i s t amine  (10 -~ 
~M/ml) ,  serotonin  (10- ~ vM'/ml), CAMP (10 -a tzM/ml) and 
db -CAMP (10 -~ tzM/ml) and af ter  10 min  glycogen was 
ex t r ac t ed  ~ and  e s t ima ted  ~2 f rom the  bra in  tissue. 

The da t a  ob ta ined  show t h a t  an t i s t ine  p r even t ed  the  
glycogenolyt ic  effect  of h i s t amine  in vi tro,  bu t  no t  t h a t  of 
noradrenal ine ,  dopamine  and  serotonin,  ne i ther  t h a t  of 
CAMP and db -CAMP (Table). 

of s o m e  B i o g e n i c  A m i n e s  in Rat  Bra in  S l i ces  

ROBISON et al.~a pos tu la ted  t h a t  adeny l  cyclase could be 
an adrenergic  receptor  and  suggested t h a t  b o t h  c~- and fl- 
receptors  were regula tory  subuni t s  of adenyl  cyclase. In  
view of recent ly  publ i shed  da t a  in the  cerebral  cortex,  the  
exis tence of 2 in te rac t ing  regula tory  uni ts  governing ade- 
nyl  cyclase ac t iv i ty  was ind ica ted :  one for adenosine  and  
one for biogenic amines~4; evidence for separa te  regulato-  
ry  receptors  for h i s t amine  and  noradrena l ine  in r abb i t  
cerebel lum and  cerebelar  cor tex  has also been repor ted  ~5. 
The exis tence of c o m p a r t m e n t a l i z e d  pool of adenine  
nucleot ides  serving as precursors  for CAMP which is re- 
gulated in a synergis t ic  m a n n e r  by  separa te  ' receptors '  for 
adenosine,  h i s t amine  and e i ther  noradrena l ine  or sero- 
ton in  was ind ica ted  ~4. 

Our recent ly  ob ta ined  resul ts  s, 9 ind ica ted  t h a t  in cor- 
tex,  cauda te  and  tha l amus  of ra t  brain,  fl-adrenergic re- 
gu la tory  uni t  of adenyl  cyclase is responsible  for the  level 
of CAMP and ac t iv i ty  of glycogen phosphorylase .  On the  
o ther  hand,  ano the r  t ype  of regula tory  uni t  responsible  for 
act ion of h i s t amine  and  pe rhaps  for sero tonin  has been  
suggested g, a6. The da t a  also suggested t h a t  e-adrenergic  
regula tory  uni t  mos t  p robab ly  is no t  involved in the  pro- 
cess of glycogenolysis  in t he  ra t  b ra in  tissue. 

H i s t amine  was shown to  be the most  act ive s t imula to r  
of CAMP a l though  adrenal ine  and  noradrena l ine  were 
b o t h  clearly act ive  1,15. On the  o the r  hand ,  h i s t amine  pro- 
duced the  mos t  s ignif icant  fall of glycogen con ten t  in ra t  
bra in  slices s. The areas shown to conta in  s ignif icant  levels 
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In vitro effects of noradrenaline, dopamine, histamine, serotonin, CAMP and db-CAMP oi1 glycogen concentration in brain of rat treated 
before with antistine (2 mg/kg) 

Treatment of the tissue Brain slices 
Cortex Caudate Thalamus 

1. Controls 27.4 =~ 1.3 44.0 ~ 1.4 16.0 :t= 1.1 
2. Noradrenaline (10-4~xM/ml) 20.9 ~: 0.9 b 23.1 =~ 1.4 ~ 7.1 ~ I.I ~ 
3. Dopamine (10 -4 ~M/ml) 22.1 ~ I.i b 27.4 :~ 1.3 b 9.8 ~ 1.0 b 
4. Histamine (10 -4 ~M/ml) 30.5 ~= 1.4 42.5 ~ 1.3 17.8 ~ 1.2 
5. Serotonin (10 -4 [zM/ml) 15.4 =E 1.4 a 23.3 ;t= 1.3~ 8.0 =t= 1.1 ~ 
6. CAMP (10 .3 ~M/ml) 20.1 ::L 1.4 b 29.5 ~ 1.4 b 9.5 ~ 1.4 b 
7. db-CAMP (10 .8 [xM/ml) 10.4 =1_ 1.6 b 19.5 ~- 1.3 ~ 4.5 ~- 1.1 ~ 

p < 0.01 in comparison with the controls, b p % 0.05 in comparison with the controls. The amount of glycogen is expressed in mg/100 ml 
of tissue. The numbers indicate the mean vaIue of 5 experiments ~ S.E.M. 
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of h i s t amine  ~7-~9 can increase the  levels of CAMP in the  
slices of bra in  in the  presence  of h i s t amine  ~ 

Classicyl f l-adrenergic b locking agents  were p o t e n t  
blockers  of no rad rena l ine - s t imu la t ed  CAMP accumula t ion  
in t he  cerebel lum of t he  guinea-pig  ~6, as well as the  
blockers  of g lycogenolyt ic  inf luence of noradrena l ine  and  
dopamine  9, b u t  no t  of h i s t amine  9, while  classical e-adre-  
nergic b locking agents  had  no abi l i ty  to block the  phe-  
n o m e n a  m e n t i o n e d  ", ~6 On the  o ther  hand ,  an t i -h i s tami -  
nic agents  blocked the  accumula t ion  of CAMP by  his ta-  
mine  ~6; t he  resul ts  of th is  work  show t h a t  an t i s t ine  also 
p r e v e n t e d  the  g lycogenolyt ic  inf luence of h is tamine ,  bu t  
no t  t h a t  of o ther  t e s t ed  monoamines ,  ne i ther  of CAMP or 
db-CAMP.  Therefore  i t  seems apparen t ,  t h a t  receptors  
for h i s t amine  and noradrena l ine  and /o r  sero tonin  in cere- 
bra l  coreex, cauda te  and t h a l a m u s  of ra t  are separa te  and 
t h a t  some blockers  are capable  of blocking one site wi th-  
ou t  hav ing  an effect  on the  other.  The d a t a  ob ta ined  sug- 
ges ted  t h a t  h i s t amine  by  accumula t ion  of CAMP pro-  
duces glycogenolysis  in ra t  b ra in  and  t h a t  there  m u s t  be 
d i f fe ren t  subuni t s  of adeny l  cyclase for h i s t amine  and  
o the r  monoamines  which  are involved in t he  process of 
glycogenolysis  in ra t  cerebral  cortex,  cauda te  and tha la-  
mus.  

Rdsumd. On a d6montr6  que l ' an t i s t ine  emp6che in v i t ro  
l 'effet  g lycog6nolyt ique de l 'h i s tamine ,  b ien qu 'el le  n ' a i t  
pas  d ' inf tuence  sur  les act ions  glycog6nolyt iques  de la 
noradr6nal ine,  de la dopamine ,  de la s6rotonine, du 3', 5'- 
AMP cycl ique et  de son d6riv6 dibut i r ique .  Ces r6sul ta ts  
sugg6rent  l ' ex is tence  de r6cepteurs  par t icul iers  pour  les 
amines  biog6nique dans  le t issue du cortex,  du nucleus 
cauda tus  et  du tha lamus .  De ces r6sul ta ts  on a conclu que, 
dans  le cerveau du rat ,  l ' ad6nocyclase  pour ra i t  6tre le r6- 
cep teur  h is taminique .  
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A x o p l a s m i c  Organe l l e s :  Quant i ta t ive  Di f ferences  b e t w e e n  Ventral  and D o r s a l  Root  F ibres  of the Rat  1, 2 

Based on electro-physiological  inves t iga t ions  of single 
per iphera l  nerve  fibers, several  p a r a m e t e r s  for discr imin-  
a t ing  m o t o r  and sensory  fibers have  been  descr ibed a 
Morphology has so far no means  for d is t inguishing  
d i f ferent  t y p e s  of nerve  f ibres wi th in  a mixed  nerve,  
excep t  wi th in  cer ta in  l imi ts  by  chol ines terase  histo-  
chemis t ry  ~. The resul ts  p re sen ted  below suggest  a new 
poss ib i l i ty  for d i f fe ren t ia t ing  moto r  and  sensory  compo-  
nen t s  in per iphera l  nerves  by  means  of e lec t ron micro- 
scopy. 

I n  the  p re sen t  inves t igat ion,  the  con ten t s  o f  neuro-  
p lasmic  organelles (mi tochondr ia ,  axoplasmic  ret iculum, 
neurotubules ,  and  neurof i laments)  in comparab le  caliber 
classes of ra t  ven t r a l  and  dorsal  root  f ibres have  been  
d e t e r m i n e d  by  m o r p h o m e t r i c  m e t h o d s  5. The s ta t i s t ica l  
s ignif icance of t he  resul ts  has  been examined  by  a / - t e s t .  
The d e m a n d  for the  use of nerve  fibers of comparab le  
d iamete r s  is based  on the  fac t  tha t ,  according  to previous  
invest igat ions6,  7, t he  re la t ive  n u m b e r  of axon  organelles 
is d e p e n d e n t  on f iber  size. 

In  accordance  wi th  these  previous  resul ts  ~, the  a m o u n t  
of axonal organelles was found related/o the axon diameter 
as follows (see Table  and  Figure  1) : The pe rcen tua l  a m o u n t  
of mi tochondr i a  and axoplasmic  re t icu lum of t he  cross- 
sect ional  area of an axon is h igher  in smal l  d i ame te r  nerve  
fibres. Likewise, the  n u m b e r  of neuro tubules  re la ted  to  
cross-sect ional  area is h igher  in the  smal l  nerve  fibres of 
b o t h  roots.  However ,  t he  dens i ty  of the  neurof i l aments  in 
areas devoid  of o ther  organelles is r a the r  cons tan t .  

In  add i t ion  we found  regular  di//erences be/ween ventral 
and dorsal root/ibres of the  same caliber  class: 

There  are s ignif icant ly  h igher  a m o u n t s  of nenro tubu les  
and  of axoplasmic  re t icu lum in t he  ven t ra l  root  f ibres t h a n  
in the  dorsal  root  f ibres of comparab le  size (Figures lc  and 
lb).  

Less cons i s t en t  resul ts  were found  wi th  respec t  to  
axoplasmic  mi tochondr ia .  As shown in Figure  la,  t he  
a m o u n t  of mi tochondr i a  in smal l  ven t ra l  root  f ibres is 
h igher  t h a n  in small  dorsal  root  fibres, b u t  the  reverse 
s i tua t ion  is seen in the  large fibres. The cross-sect ional  

Morphometry of ventral and dorsal root fibres of the rat 

Sma11 Large 
Very smaI1 
Dorsal Ventral Dorsal Ventral DorsaI 
root fibres root fibres root fibres root fibres root fibres 

(A-F) sign. (A-0t) sign. 

~r 30 30 30 30 30 

Cross sectional area of axon in p.m ~ (ACS) 
Mitochondria (% ol total ACS) 
Axoplasmic retieulum (% of total ACS) 
Neurotubules (number/~m a of ACS) 
Neurofilaments (number/~zm ~ of ACS) 

3.55 :~ 0.27 10.05 -L 0.77 ns 10.98 ~_ 0.69 51.49 ~ 2.03 + + 41.85 :~ 2.12 
2.24 ! 0.39 1.68 i 0.21 + 1.01 :~ 0.16 0.51 =t: 0.04 + 0.70 =L 0.06 
1.99 =L 0.35 2.39 • 0.20 + 1.71 =c 0.18 1.27 =]- 0.05 -r + + 0.89 ~- 0.06 

16.24 i 1.12 17.04 i 0.86 + 14.13 =t= 0.70 10.50 :~ 0.27 +-k + 7.64 :~ 0.29 
149 q- 4.4 143 ~: 3.2 + + 161 ~ 4.2 141 :k 2.6 + + 155 ::k 2.8 

The values give the mean and the standard deviation of the mean. The values of comparable caliber classes of ventral and dorsal root fibres 
were statistically examined by the Student t-test, sign., significance; ns, not significant; +,  p < 0.05; + +,  p < 0.01; + + +,  p < 0.001. 


