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Atttvlth di neurosecrez ione  nel s i s t e m a  nervoso  
di un Turbel lar io  rabdocelo:  
Mesostoma l i n g u a  ( A b t l d l ~ . )  

L ' e s t ende r s i  delle r icerche sul la  neurosecrez ione  nei  va r i  
g r u p p i  di  I n v e r t e b r a t i  h a  p o r t a t o  a l ia  genera l izzaz ione  del  
conce r to  secondo cui  la cen t ra l i zzaz ione  del  s i s t e m a  ne r -  
voso fa pensa re  aUa p re senza  di  g r u p p i  di  cel lule neu ro -  
secretr ic i  1. 

Sorp rende  che il p h y l u m  dei P l a t e l m i n t i  s ia  s t a t o  
t r a s c u r a t o  hel le  r ice rche  su l la  neurosecrez ione ,  p u r  t r a t -  
t andos i  del p r i m o  g r u p p o  a n i m a l e  - f i l ogene t i camen te  
p a r l a n d o  - c h e  p r e s e n t a  u n  inizio di  c en t r a l i zzaz ione  del  
s i s t ema  nervoso .  

L 'un ico  d a t o  in  l e t t e r a t u r a  che  pu6  fa r  p e n s a r e  a l l 'es i -  
s t enza  nei  P l a t e l m i n t i  di  e l emen t i  ascr iv ib i l i  ad  u n  t ipo  
p r i m i t i v o  di ceUule neurosecre t r i c i  si  r i l eva  in  u n  l avoro  
di TURNER 2 sui  gangl i  ce rebro id i  di  u n  Pol ic lade.  L ' a u t o r e  
si l i m i t a  a segna la re  che  , O c c a s i o n a l l y  cells l oaded  w i t h  
u n i f o r m  r o u n d  g ranu les  a re  p r e s e n t  w i t h i n  t he  ce reb ra l  
ganglias); e s u p p o n e  che (,these cells m a y  be  of a p r i m i t i v e  
neu rosec re to ry  t y p e  ~. 

Le osservaz ion i  d i  cui  a l la  p r e s e n t e  c o m u n i c a z i o n e  sono  
s t a t e  f a t t e  su Mesostoma l ingua (Abildg.) ,  u n  Tu rbe l l a r i o  
rabdocelo .  

Gli  a n i m a t i  sono s t a f f  f issat i  in  toto i n  l iquido di B o u i n  
e po i  inc lus i  in  p a r a f f i n a ;  sezioni  d i  5 -6  i~. Le  sezioni  in  
serie sono  s t a t e  co lo ra t e  con  la e m a t o s s i l i n a  c romica -  
f lox ina  secondo GOMORI 8 e BARGMANN 4 e con  la fucs ina  
pa ra tde ide  secondo  GABE s. 

T u t t i  gli e s emp la r i  o s se rva t i  p r e s e n t a v a n o  ovar i  b e n e  
s v i l u p p a t i  con  u o v a  i m m e d i a t e  o d u r a t u r e .  Qua lche  indi -  
v iduo  p r e s e n t a v a  l ' u t e ro  r ip ieno  d i  fo rme g iovani l i  sv i lup-  
pa tes i ,  e v i d e n t e m e n t e ,  d a  u o v a  s u b i t a n e e %  

I gangl i  ce rebro id i  di  ~lesost.oma si p r e s e n t a n o  come  
u n a  m a s s a  b i l o b a t a  da l l a  qua l e  p a r t o n o  in a v a n t i  q u a t t r o  
grossi  t r o n c h i  nervos i ,  due  es t e rn i  e due  in te rn i ,  e in  d ie t ro  
due  ne rv i  l o n g i t u d i n a l i  e s t e rn i  e due  v e n t r a l i  in te rn i .  
Ques t i  u l t i m i  r i s u l t a n o  c o u g i u n t i  d a  u n a  c o m m e s s u r a  
t r a sve r sa l e  pos t - f a r i ngea  ~. 

Nel la  m a s s a  ce rebro ide  si o s s e r v a n o  cellule ne rvose  di  
t i po  un ipo la re  con  c i t o p l a s m a  f loxinofi lo.  Nelle regioni  
dorso- la te ra l i  del la  m a s s a  cerebroide ,  p r e c i s a m e n t e  a l ia  
base  dei  t r o n c h i  ne rvos i  an te r io r i  es terni ,  si n o t a n o  al-  
cune  cellule di a s p e t t o  p i r i fo rme  con  nucleo vescicolare  e 
grosso nucleolo,  il cui c i t o p l a s m a  appaxe r ip ieno  di ma t e r i -  
ale  g r a n u l a r e  che  con  l ' ema tos s i l i na  c romica  secondo  il 
m e t o d o  di Gomor i  assume i n t e n s a  colorazione blu  scura .  
Ques te  cellule r i su l t ano  o r i e n t a t e  col polo neu r i t i co  verso  
la  paxte  cauda le  de l l ' an ima le .  

Seguendo  le t r acce  del  secre to  su f e t t e  se r ia te  se n e  p u b  
r i cos t ru i re  il c a m m i n o :  il secreto  decorre  lungo  le vie  
i n t r a g a n g l i o n a r i  che  emergono  inf ine  come ne rv i  ven t ra l i .  
A l ivel lo de l la  c o m m e s s u r a  pos t - f a r i ngea  si  osse rva  u n  
ce r to  accumulo  del  m a t e r i a l e  di  neurosecrezione,  onde  si 
p u b  pensa re  che  il neurosec re to  finisce pe r  scar icars i  nel  
p a r e n c h i m a  de l l ' an ima le  p ropr io  a livello de l l a  commes-  
su ra  stessa.  

b e n  n o t o  che  i m e t o d i  di co loraz ione  secondo  GOMORI 
e secondo GASE sono r i t e n u t i  specifici - in  senso morfo-  
logico - per  i l  neurosecre to .  L a  e l e t t i v a  colorazione dei  
g ranu l i  e n d o c i t o p l a s m a t i c i  d i  ques t e  celtule con  l ' e m a t o s -  
s i l ina  c romica  s t a  ad  i n d i c a t e  la  Ioro n a t u r a  di  cellule 
neurosecre t r ic i .  

I n t e r e s s a n t e  ~ it con f ron to  con  l ' a t t i v i t ~  di neuro -  
secrezione in  u n  p h y l u m  m o l t o  v ic ino  ai  P t a t e l m i n t i :  
quel lo  dei Nemer te i .  

a p p u n t o  ques to  p h y l u m  che SCHARRER 8 e samin6  p e r  
q u a n t o  r i g u a r d a  i f enomen i  f i l ogene t i camen te  pi~ p r imi -  

t iv i  di  neurosecrez ione .  SCHARRER osserv6 nei  N e m e r t e i  
la coes is tenza ,  ne l la  m a s s a  gang l ia re  cerebroide ,  di  ele- 
m e n t i  ne rvos i  e di  e l e m e n t i  di  t i po  g h i a n d o l a r e ;  qnes t i  
u l t i m i  - si p u b  d i re  (SCHARRER e SCHARRER o) -- COIl 
c a r a t t e r i  di  cellule neurosec re t r i c i  e local izzate  nel la  re- 
gione an t e r i o r e  del la  m a s s a  gangl ia re .  

Fig. 1. Cellula neurosecretrice della zona periferica latero-dorsale del 
ganglio cerebroide, × 750. 

Fig. 2. Accumulo di materiale di neurosecrezione a livello della com- 
messura post-faringea, x750. 
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Le cellule neurosecretr ic i  di Mesostoma sono local izzate  
al la per i fer ia  del ganglio cerebroide,  sono d is t in te  ne t t a -  
men te  dalle normal i  cellule nervose  sia pe r  ca ra t t e r i  mor-  
fologici che per  le aff ini t~ t in tor ia t i ;  inol t re  l ' o r i en ta -  
men to  dei poll  neur i t ic i  in un unico senso ~ simile alle 
figure no ta te  da  SCHARRER nei Nemer te i .  

Si pub concludere  per  ci6 che helle zone periferiche 
latero-dorsal i  del ganglio cerebroide  di ~Iesostoma esistono 
e lement i  con ca ra t t e r i  abbas tanza  t ipici  di cellule neuro-  
secretr ici  che rappresen tano  per  cib il t ipo f i logenet ica-  
mente  pifi p r imi t ivo  di  un s i s tema neurosecretore .  

I t  was observed  t h a t  the  neurosecre tory  a c t i v i t y  is 
p r imar i ly  localized in the  pear -shaped  cells, s i tua ted  near  
to  t he  region where the  ex te rna l  an te r ior  cords  arise f rom 
the  dorsola tera l  t r a c t  of  t he  cerebral  ganglion.  

The  neurosecre tory  ma te r i a l  appears  to be t r anspor ted  
- v ia  the  ven t ra l  cords - to t he  t ransverse  cord behind  the  
pha rynx ,  where  i t  is s tored.  Then,  probably ,  i t  flows doom 
into  the  pa renchyma.  

P. BATTAGLINI 

Summary. This  inves t iga t ion  is concerned wi th  the  
neurosecre tory  a c t i v i t y  in the  cerebra l  gangl ion of a rhab-  
docoel  tu rbe l la r ian  : Mesostoma lingua (Abildg.). 

Istituto di Biologia Generale e Genetica dell' Universith, 
Napoli (Italia), il 19 dicembre 1963. 

D e p r e s s i o n  of  t h e  I s o l a t e d  G u i n e a - P i g  U t e r u s  
b y  R e s e r p i n e  

WITHRINGTON and ZAIMIS 1 found t h a t  cats t r ea ted  wi th  
reserpine (1 mg/kg) developed acute  hea r t  fai lure which 
could be p a r t l y  coun te rac ted  b y  ouabain ,  and  NAYLER ~ 
showed t h a t  on the  isolated,  e lectr ical ly  s t imula t ed  toad  
hea r t  reserpine had  a di rect  depressant  act ion in concen- 
t ra t ions  up to 5 ~g/ml  which could be pa r t l y  reversed by  
caffeine, ouaba in  and  an increase of extracel lulax calcium. 
Ouaba in  has  been found to s t imula te  the  guinea-p ig  
u terus  8, and i t  seemed of in te res t  to  see whe the r  reserpine 
d i rec t ly  depressed the  isolated uterus,  and if so whe the r  
th is  could be reversed  by  ouaba in  and  o ther  drugs.  

Vi rg in  guinea-pigs  of 500-700 g were  used dur ing  
na tura l  oestrus, and were g iven oestradiol  monobenzoa te  
25 ~g subcutaneous ly  24 or  48 h before exper iments ,  in 
order  to ensure s t andard  ho rmona l  condit ions.  The  ap- 
pa ra tus  used has  been described in de ta i l  p rev ious ly  *,4. 
Briefly, one ho rn  of an  u terus  was set  up in oxygenated ,  
modif ied  Krebs  solut ion conta in ing  CaCI~ 0.45 raM, a t  
30°C. I t  was s t imula ted  a t  50 c]s s inusoidal  a.c., and  i t  
was found t h a t  15 V for 5 sec a t  in te rva ls  of 1 rain pro-  
duced a m a x i m a l  response. I somet r i c  cont rac t ions  were 
recorded w i t h  a different ial  capac i tance  t ransducer ,  the  
ou tpu t  vo l tage  from which was coupled to a servo recorder  
f rom which  a k y m o g r a p h  t rac ing  was  obta ined ,  and  to  an  
in tegra to r  mo to r  w i th  which u ter ine  ac t i v i t y  was meas-  
u red  as in tegra ted  tension in g sec over  periods of 5 min.  
Reserpine was used in the  form of Serpasil  (Ciba Labora-  
tor ies  Ltd.) ,  and was added to  the  Krebs  solut ion perfus-  
ing the  organ  ba th  (Krebs-reserpine solution). F o r  cont ro l  
exper iments ,  the  solvent  used in this  p repara t ion  of Ser- 
pasil  was added to the  perfusing Krebs  solut ion in the  
same concen t ra t ion  (control  solution).  This  solut ion had  
no pharmacologica l  act ion on the  u terus  in a n y  concen-  
t r a t ion  used in these  exper iments .  

Two groups of exper iments  were under taken .  I n  one 
group the  animals  were p re - t rea ted  wi th  reserpine (2 
mg /kg  subcutaneously)  24 and  16 h before  dea th  in order  
to release endogenous adrenal ine  and noradrenal ine,  
which s t imula te  the  oestrogen domina ted  guinea-pig 
u te rus  to  con t rac t  B. This  was done because NAYLER ~ 
found t h a t  low concent ra t ions  of  reserpine had  a posi t ive  
inotropic  effect, due to  release of endogenous catechola-  
mines, in isolated hear ts  f rom toads  which had no t  been 
pre - t rea ted  w i t h  reserpine;  th is  effect was abol ished by  
reserpine p re - t r ea tment .  I n  the  o the r  group of exper i -  

ments ,  control  animals  were pre- t rea ted  wi th  the  same 
vo lume  of normal  saline. 

In  b o t h  these groups,  reserpine in concent ra t ions  of 1-5 
9g/ml  depressed or  abol ished the  response of t he  isolated 
u terus  to electr ical  s t imula t ion .  No posi t ive  inot ropic  ef- 
fect  was observed  on u ter ine  horns f rom saline p re - t rea ted  
animals .  The  ra te  and  degree of  depression were  re la ted  to  
the concen t ra t ion  of reserpine. In  the  exper iments  de- 
scr ibed below, a concen t ra t ion  of 2 ~g/ml  was used, 
which  caused a m a x i m u m  depression or  comple te  aboli-  
t ion  of  the  response to  electr ical  s t imula t ion  in abou t  20 
min  (see Tab le  I), whe the r  the  animals  were p re - t r ea ted  
wi th  reserpine or  saline. I n  the  results shown in Tab l e  I, 
t h e  response of t h e  u te rus  to  electr ical  s t imula t ion  dur ing 
perfusion w i t h  t he  cont ro l  solut ion was  g rea te r  w h e n  
an imals  were p re - t rea ted  wi th  reserpine t h a n  wi th  saline. 
B u t  th is  was no t  a general  phenomenon,  since wide con- 
verse  var ia t ions  were also recorded. On  changing  back  
f rom perfusion wi th  Krebs-reserpine to  perfusion w i t h  the  
cont ro l  solution,  on ly  slow, par t i a l  r ecovery  of the  uter ine  
response to electr ical  s t imula t ion  occurred,  and the  longer  

Table I. Response of the uterus to electrical stimulation on changing 
from peffusion with control solution to perfusion with Krebs- 
reserpine solution. Guinea-pigs were pre-treated with (a) reserpine 
or (b) saline. Integrated tension is given in g sec 4- S.t~ for successive 

periods of 5 rain. Each result is the mean of 3 experiments 

Perfusing Time (a) Reserpine (b) Saline 
solution (rain) pre-treatment pre-treatment 

Control 0- 5 13324- 11 9854- 44 
Krebs-reserpine 5-10 973 4- 126 730 4- 121 
Krebs-reserpine 10-15 603 q- 133 423 4- 173 
Krebs-reserpine 15-20 824- 67 1154- 48 
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