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Elec tron  M i c r o s c o p i c  S t u d y  of  
I m p u b e r a l  and  Adul t  Rats  P inea l  B o d y  

The  neu rosec re to ry  a c t i v i t y  of m a m m a l i a n  p inea l  b o d y  
(PELLEGRINO DE IRALDI and  D~ ROBERTISX; CLEMENTI, 
FRASCHINI, MULLER, ORNESI, and  ZANOBONI 2, DE 
ROBERTIS 3) seems to  be  con t ro l l ed  b y  t h e  hypophys i s ,  t h e  
diencephalon (CASSANO, TORSOLI, PERUZY, a n d  DE 
MARTINO 4) a n d  t he  a d r e n a l  g l and  (FARRELLO). 

The  N - a c e t y l - 5 - m e t h o x y t r y p t a m i n e ,  w h i c h  was  iso- 
l a t ed  f rom the  ox  p inea l  b o d y  (LERNER, Case, TAKA- 
HASHI, LEE, a n d  MORIa), seems to  induce ,  in  ra ts ,  h y p o -  
t h y r o i d i s m  (BASCHIERI, DE LUCA, CRAMAROSSA, DE 
MARTINO, OLIVERIO, a n d  NEGRI~), a decrease  in t he  inci-  
dence  of oes t rus  a n d  a r e d u c t i o n  of o v a r i a n  w e i g h t  
(WURTMAN, AXELROD, a n d  CHuS). F u r t h e r m o r e ,  a n  ace- 
t o n e  soluble  f r ac t i on  e x t r a c t e d  f rom ox p inea l  b o d y  w as  
found  to  p r o m o t e  a ldos t e rone  sec re t ion  (FARRELL s, 
JOUAN c) b y  d i r ec t  s t i m u l a t i o n  of t h e  g l o m e r u t a r  a d r e n a l  
g land  (GIACOMELLI X0). Th i s  subs t ance ,  cal led 'g lomeru lo-  
t rop in '  (FARRELLO), ha s  been  chemica l ly  i nd iv idua l i zed  
as 1 - m e t h y l - 6 - m e t h o x y - l , 2 , 3 , 4 - t e t r a h y d r o - 2 - c a r b o l i n e  
(FARRELL a n d  MCISAAC xl). 

Never the less ,  whi le  t h e r e  is genera l  a g r e e m e n t  on  t h e  
endoc r ine  a c t i v i t y  of t h e  epiphysis ,  i ts  f unc t i on  in la te  
s tages  of life is s t i l l  u n d e r  discussion.  

T h i s  p r e l i m i n a r y  r e p o r t  deals  w i t h  the  u l t r a s t r u c t u r a l  
f ea tu res  of t he  p inea l  b o d y  in y o u n g  a n d  a d u l t  ra t s .  T h e  
s t u d y  was  m a d e  in o rder  to  d e t e c t  morpho log i ca l  s igns 
of d i f f e ren t  sec re to ry  a c t i v i t y  in  t h e  two  ages. 

Material  and methods. T w e l v e  W i s t a r  ma le  r a t s  were 
d iv ided  in two  groups.  T h e  f i rs t  was  fo rmed  of a n i m a l s  
20-30  days  old a n d  t h e  second one of r a t s  180-240 days  
old. The  p inea l  bodies  were r e m o v e d  a f t e r  decap i t a t i on .  

T h e  g l ands  f rom t h e  a n i m a l s  of each  g roup  were  f ixed 
in o s m i u m  t e t r o x i d e  so lu t ion  buf fe red  a t  p H  7.2 acco rd ing  
to  MILLONIG 12 a n d  e m b e d d e d  in  D u r c u p a n - A C M  F luka .  
Sec t ions  200-300 A t h i c k  were cu t  on  a P o r t e r  B l u m  or 
Lei tz  t y p e  u l t r a m i c r o t o m e  e q u i p p e d  w i t h  glass knives .  
T h e  sec t ions  were  e x a m i n e d  in a S iemens  E l m i s k o p  I ° 
e l ec t ron  microscope.  

Results. T h e  p inea locy te s  in  i m p u b e r a l  r a t s  are smal l  
in  size. T h e  cell l imi t s  are  c lear ly  ou t l i ned  b y  s t r a i g h t  
con tou r s  a n d  show a few cy top l a smic  processes  wh ich  
c o n t a i n  ra re  ' p lu r ives i cu la r  m a t e r i a l '  (D~ ROBERTISa). 

Fig. 1. Immature rat pineal body. The cell limits arc clear cut. 
Neither cytoplasnfic processes around the perivascular space (ps) 
nor granules within the cytoplasm are visible. The nuclei (N) show 
few indentations and contain small nucleoli (nc). Magnification 

x 3470. 

On ly  a few g ranu le s  of i r r egu la r  s h a p e  a n d  low elect ron 
d e n s i t y  are  visible.  

I n  t h e  a d u l t  ra t s ,  t h e  s h a p e  a n d  size of t h e  p inea locytes  
are  n o t  un i fo rm.  N u m e r o u s  c y t o p l a s m i c  processes  ex t end  
t o w a r d s  t h e  p e r i v a s c u l a r  spaces  a n d  i n t e r d i g i t a t e  w i th  
each  o t h e r  so t h a t  t h e  s ingle cell l imi t s  a re  d i f f icul t  to 
de te rmine .  ' P l u r i v e s i c u l a r  m a t e r i a l '  is local ized in  the  
c y t o p l a s m i c  processes  w h i c h  are  v i s ib le  in  t h e  perivascu.- 
l a r  area.  T h e  nucle i  are  p r o m i n e n t  a n d  i n d e n t e d  a t  the i r  
pe r iphe ry .  E t e r o c h r o m a t i n  is f r e q u e n t l y  vis ible ,  mos t ly  
close to  t h e  nucleoIi .  

T w o  t y p e s  of g ranu les  a re  p r e s e n t  in  t h e  a d u l t  r a t  
p inea locy tes .  T h e  g ranu le s  of t h e  f i rs t  t y p e  h a v e  a n  ir- 
r eg u l a r  shape ,  c o n t a i n  a n  h o m o g e n e o u s  m a t e r i a l  of low 
e lec t ron  d e n s i t y  a n d  are r egu la r ly  d i s t r i b u t e d  t h r o u g h o u t  
t h e  cell. T h e  l imi t ing  m e m b r a n e  of dense  g ranu les  is 
a l m o s t  c o n s t a n t l y  vis ible .  T h e  g ranu les  of t h e  second t ype  
show a more  even  shape ,  c o n t a i n  a n  he t e rogeneous  

Fig. ~. Adult rat pineal body. The presence of numerous cytoplasmic 
processes (~ )  which contain plurivesicular material (boxed area) 
makes it difficult to individualize the limits of the single pineal- 
ocytes. In the cytoplasm around the perivascular space (ps) many 
osmiophilic granules (gl) of small size are present. A less dense 
granule (g~) of major size is localized in the centre of the picture. In 
the right upper part a nucleus (N) is seen, whose periphery appea~ 
notched. The inset shows a higher magnification of the boxed area. 
The cytoplasmic process contains numerous small vesicles (pluri- 
vesicular material). In the lower part a granule appears to be formed 
by several osmiophilic droplets separated by a less dense material 

Magnification × 7500. Inset × 1%000. 
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mater ia l  of h igher  e lectron dens i ty  and have  dif ferent  
sizes. The  smaller  ones are mos t ly  seen close to peri-  
vascular  and intercel lular  spaces, while those of larger 
size have  a more  per ipheral  localizat ion.  

The  granules  of p inea locytes  are supposed to conta in  
lipids, serotonin,  me la ton in  and  o the r  vaxious biogenic  
amines  (CSILLIK 13, DE MARTtNO, DE LUCA, MINIO 
PALUELLO, TONIETTI, ORCI14). 

Conclusions. In  previous  inves t iga t ions ,  car r ied  ou t  
dur ing  dif ferent  ages, the  a~p up take ,  the  nuc lear  and 
cy top lasmic  vo lumes  of p inea locy tes  (DE MARTINO, 
PERUZY, PAVONI, CAPONE, and LINTAS lb) and t h e  n u m -  
ber  of osmiophil ic  granules  (DE iV~ARTINO, DE LUCA, 
MINIO PALUELLO, TONIETTI, ORCI 14) appeared  to in- 
crease in the  adu l t  rats.  

Our  present  u l t ras t ruc tu ra l  f indings give fur ther  sup-  
por t  to t he  opinion t h a t  neurosecre tory  a c t i v i t y  of the  
pineal  body  increases dur ing the adu l t  life is. 

Riassunto. Sezioni di pineale di r a t to  impubere  e 
adul to  sono s ta te  s tud ia te  col  microscopio elet t ronico.  I 
reper t i  o t t enu t i  depongono per  una  maggiore  a t t iv i tA 
neurosecre tor ia  della gh iandola  ne lFan imale  adul to .  

C. DE MARTINO, G. TONIETTI, 
and L. ACCINNI 

Fig. 3 Fig. 4 

Fig. 3. Adult rat pineal body. The picture illustrates that the nu- 
cleus of a pinealocyte (N) is greater than those observed in Figure 1. 
The nucleolus (nc) is larger and eterochromatin is well visible. 

Magnification × 3300, 

Fig. 4. Adult rat pineal body, In the cytoplasm of a pinealocyte 
four granules are present. One~ of them (gl), of regular round shape, 
appears to contain an electron dense droplet. Other granules (g2) 
have a more irregular shape and lower electron density. Intersecting 
Cytoplasmic processes ( ~ ) are visible around the perivascular space 

(ps). Magnification × 4300. 
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Action of Plastid Phospholipase D on Free and 
Lipoprotein-Bound Phospholipids 

We have  previous ly  repor ted  t h a t  phospholipase A 
(phosphat ide-acyl  hydrolase  EC 3.1.1.4) f rom snake 
venom 1 and h u m a n  or ox pancreas 2 splits l ipoprote in-  
bound phosphol ipids  in egg yolk  and serum at  a h igher  
rate  t h a n  in thei r  to ta l  l ipid ext rac ts  or  t han  purif ied 
ovoleci thin.  In  the  present  s t udy  we inves t iga ted  whe the r  
phosphol ipase D (phosphat idylchol ine  phospha t idohydro-  
lase EC  3.1.4.4) f rom spinach chloroplasts  shows a s imilar  
preference for l ipopro te in-bound phospholipids.  

Spinach chloroplasts ,  prepared  according to  KATES 3, 
Were suspended in disti l led wate r  to the  a m o u n t  of 26-33 
mg d ry  weight  per  ml, and stored for a m a x i m u m  of 4 
days. The  chloroplas t  suspension was ac ted  on egg yolk  
and h u m a n  serum, on thei r  t o t a l  l ipid ext rac ts  and on 
purified ovoleci thin,  p r e p a r e d  as described previous ly  1- 
Both  the  egg yolk  and egg yolk  lipid ext rac ts  were di lu ted 
wi th  half  vo lume  of disti l led water .  The  purif ied leci thin 
was suspended in dist i l led wa te r  a t  a concent ra t ion  of  50 
mg  per  ml, corresponding to  the  concen t ra t ion  of leci thin 
in t he  d i lu ted  egg yolk  4. Phosphol ipase  D a c t i v i t y  was 
measured  in t he  presence of ace ta te  buffer  of p H  4.73. 
The  incuba t ion  t e m p e r a t u r e  was 37°C in the  absence of 
ether,  and 25°C whenever  e ther  was added to the  sys- 
tem.  Hydro lys i s  of the  subst ra tes  was followed by  bo th  

the  release of free choline, de te rmined  by  prec ip i ta t ion  
w i t h  a m m o n i u m  re inecka te  s, and by  qua l i t a t ive  chroma-  
t og raphy  on silicic acid impregna ted  pape r  5. 

As shown in Figure  1, an  a m o u n t  of enzyme,  effect ing 
a rap id  release of chol ine f rom egg yolk, produced only  
sl ight  hydrolys is  of egg yolk  lipid ex t r ac t  and of ovo-  
lecithin.  The  d iscrepancy  be tween  the  hydrolys is  of egg 
yolk  and t h a t  of purif ied ovolec i th in  is fur ther  i l lus t ra ted 
in F igure  2 by  the  decrease in t he  leci thin spots. Essen-  
t ia l ly  s imilar  resul ts  were  ob ta ined  when  compar ing  the  
ra tes  of hydrolys is  of leci thin  in h u m a n  se rum and in 
serum lipid ex t rac t .  

These resul ts  suggested tha t ,  s imi lar ly  to  wha t  had  been 
found for phosphol ipase  A 1, t h e  in tegr i ty  of t he  lipo- 
pro te in  s t ruc tu re  is essential  for op t ima l  ac t i v i t y  of phos- 
phol ipase  D, Indeed,  plast id  phosphol ipase  D showed a 
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