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E n  ce qui concerne  les cellules m a m m o t r o p e s  les r6sul ta ts  
de no t re  6tude concorden t  donc avec les 6tudes bio- 
ch imiques  effectu6es chez l ' an imal  et  chez l ' homme,  
qui i nd iquen t  que dans  plusieurs  esp~ces ex i s ten t  une 
a u g m e n t a t i o n  de la s6cr6tion de prolac t ine  chez les 
suje ts  por t eu r s  de cancer  mammai r e .  
Le r61e de ce t te  pe r tu rba t i on  et  le m6canisme de contr61e 
de la s6cr6tion de la pro lac t ine  sont  encore real connus.  
Mais des a rgumen t s  pa r l en t  en faveur  d ' une  al t6rat ion 
pr imai re  de la fonct ion thyro id ienne  qui  serai t  abaiss6e. 
La baisse du t a u x  des ho rmones  thyro~'diennes, d ' une  
p a r t  sensibi l iserai t  les cellules mammai r e s  & l '6gard de 
la prolact ine ,  e t  d ' a u t r e  p a r t  en t ra ine ra i t  une hyper -  

p roduc t ion  de T R H  qui agt t  aussi comme , re leas ing 
factor~ de la prolact ine.  C 'es t  ce m~canisme d ' h y po -  
s6cr6tion de t h y r o x i n e - h y p e r s e c r 6 t i o n  de prolac t ine  qui 
serai t  responsable  du d~ve loppement  de dysplas ies  puis de 
n6oplasies des t issus mammai r e s  1% 
L 'd tude  mo rp h o m6 t r i q u e  au microscope 61ectronique 
effectu~es ici conf i rme l ' ex is tence  d ' u n e  hyperac t iv i t6  
des cellules ~t pro lac t ine  chez la souris C3H (MTV +)  
por teuse  de t u m e u r  mammai re .  Mais elle souligne aussi 
l ' impor tance  des cellules soma to t ropes  qui t6moignen t  
d ' u n e  hyperac t iv i t6  fonct ionnel le  parall~le ~t celle des 
cellules m a m m o t r o p e s .  La  s ignif icat ion et  le r61e de 
ces pe r tu rba t i ons  m6r i t en t  d ' e t r e  pr~cis6s. 
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Summary. The mossy  f ibre ending  organelles  of 6 men  were s tudied,  us ing morphome t r i c  me thods .  The numer ica l  
densi t ies  of agranular ,  coa ted  and  dense core vesicles, as well as t he  n u mb er  of agranular  vesicles per  [~m 2 of the  synapt ic  
surface and per  synapse  were calculated.  

Recent ly ,  Dyson  and Jone  s* have  po in t ed  ou t  tha t ,  apa r t  
f rom the  var ia t ions  t h a t  can be found in the  synap t ic  con- 
t ac t s  of under -nour i shed  ra ts  3, there  are s ignif icant  dif- 
ferences in the  synap t i c  vesicular  popu la t ion  of these  
animals.  However ,  the  absence  of an accura te  de te rmina -  
t ion  of correct ing factors  for form and  size d i s t r ibu t ion  of 
synap t i c  contacts* ,  which  are needed for t he  calculat ion 
of the i r  numer ica l  densities~, has  no t  al lowed us to es tab-  
lish a numer ica l  re la t ionship  be tween  synap t ic  vesicles 
and  synapses .  Since the  accura te  de t e rmina t i on  of such 
factors  appears  to  be even more  diff icul t  in m a n  t h a t  in 
expe r imen ta l  condi t ions ,  i t  seems advisable ,  in quan t i t a -  
t ive  s tudies  concerning h u m a n  terminals ,  to  use a pro-  
cedure  t h a t  can avoid such diff iculty.  We have  s tudied  
h u m a n  mossy  fibre endings  wi th  a m o r p h o m e t r i c  me t h o d  6 
t h a t  al lows the i r  q u a n t i t a t i v e  u l t r a s t ruc tu ra l  character iza-  
t ion  wi thou t  hav ing  to t ake  in to  cons idera t ion  the  factors  
c i ted above.  
Material and methods. Observa t ions  were made  on the  
granular  layer  of the  cerebel lar  cor tex  of 6 men  (males of 
9, 15, 33, 34, 39 and  41 years  old). Tissue f r agmen t s  of the  
pos ter ior  lobe of t he  cerebel lar  hemispheres  of 5 men  were 
ob ta ined  dur ing  surgery  for removal  of acoust ic  neu-  

romas  of t he  cerebel lo-pont ine  angle. In  the  6th man,  
t issue f r agment s  were r emoved  f rom the  p y r a m i d  of the  
cerebellar  vermis  dur ing  bra in  surgery  for removal  of a 
medu l lob las toma  of the  4 ventr icle .  The ethical  principles 
of the  Hels inki  Declara t ion  of 1964, concerning h u m a n  
expe r imen ta t ion ,  were followed. In  all cases, blocks were 
f ixed according to  the  Kanasek i  and  K a d o t a  7 m e t h o d ;  
deta i ls  of t he  procedure  were descr ibed in a previous 
s tudy*.  
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Summary of the ultrastruetural morphometrie study of mossy fibre ending organelles in 6 men 

Observation Agranular Coated Dense core Mitochondria 
No. vesicles vesicles vesicles Vv 

Nv Nv Nv (~tm3/100 [zm 3) 
(No.l[.tm 3) (No./~zm 8) (No./[xm 3) 

Multivesicular 
bodies Vv 
(lxmS/100 p~m s) 

Smooth endoplasmie 
reticulum Sv 
(~.m~]100 ~/.m 3) 

Man 

I 840 4- 80* 12.4 4- 2.1" 1.85 4- 0.39* 22.0 4- 2.4* 0.22 4- 0.08* 47.5 4- 5.4* 
II 1015 4- 45 11.9 H- 2.0 0.95 -t- 0.42 17.4 -t- 0.8 0.15 4- 0.08 37.7 -4- 2.9 
III 854 4- 27 10.9 4- 1.6 2.58 4- 0.52 20.9 4- 1.0 0.20 4- 0.07 40.3 -4- 3.0 
IV 973 -t- 32 9.4 4- 2.1 1.50 4- 0.31 19.9 4- 1.4 0.10 ~: 0.05 39.6 4- 6.3 
V 850 4- 74 10.4 4- 0.9 2.33 -4- 0.51 18.2 i 1.8 0.36 4- 0.16 39.2 4- 3.2 
VI 954 4- 100 9.0 4- 1.2 0.96 4- 0.40 21.8 -t- 2.0 0.10 4- 0.05 57.3 4- 8.2 
Interindividual 
mean 4- SE 914 4- 31 10.7 4- 0.5 1.70 4- 0.28 20.0 4- 0.8 0.19 4- 0.04 43.6 4- 3.1 

* Mean and SE of the mean of 5 blocks (10 micrographs from each block). 
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F r o m  each man,  5 t issue blocks were selected at  r andom.  
F r o m  each block, a silver u l t r a th in  sect ion was double  
s ta ined  wi th  uranyl  ace ta te  and lead c i t ra te  and  micro-  
p h o t o g r a p h e d  at  a p r i m a r y  magni f ica t ion  of • 10,000. 
The exac t  final magni f ica t ion  for each set  of e lectron mi-  
c rographs  was  ca l ib ra ted  by  m e a n s  of a ca rbon  grat ing re- 
plica;  as an ex t r eme  var ia t ion  of less t h a n  5.0% of t he  
m e a n  was found,  only  the  m e a n  value for the  final magni -  
f icat ion ( • 30,000) was  used in the  calculat ion of the  mor-  
phomet r i c  pa ramete r s .  F r o m  each u l t r a - th in  section, 10 
electron mic rographs  of d i f fe rent  mossy  fibre endings  
chosen at  r a n d o m  were recorded.  A double  quadra t i c  lat-  
t ice t e s t  sys t em of 400 po in t s  and 225 cm ~ of area was 
used to calculate  the  volumes  of mi tochondr ia  and mul t i -  
vesicular  bodies per  uni t  vo lume of mossy  fibre endings  
(Vv), the  surface of smoo th  endoplasmic  re t icu lum per  
uni t  volume of mossy  fibre endings  (Sv) and the  n u m b e r s  
of agranular ,  coa ted  and dense core vesicles per  un i t  
volume of mossy  fibre endings  (Nv). In  order  to de t e rmine  
Nv,  the  formula  of DeHoff  and  Rhines  9 modif ied b y  

Haug  ~0 was used Nv  = Na/I~ + T -- 2 h), in which  Na is 
the  num ber  of vesicles, T is the  sect ion th ickness  and h is 
the  smal les t  recognizable cap sect ion of the  vesicles. Na  
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Histogramatic distribution of numerical densities of agranular, 
dense core and coated vesicles. 

of dense  core vesicles was ca lcula ted  t h ro u g h  the  coun t ing  
of the i r  profiles in all the  area of mossy  f ibre endings  pro-  
files while the  count ing  of agranular  and  coa ted  vesicles 
was made  on a square of a p p r o x i m a t e l y  1.56 txm ~ (25 
po in t s  of t he  quadra t i c  latt ice),  t h a t  was chosen  at  ran-  

dom on each mossy  ending  profile. D of the  agranular  ve- 
sicles was calcula ted measur ing  100 profiles of agranula r  
vesicles in each m a n  and the  mean  d iamete r s  of coa ted  
and dense core vesicles were calculated,  measur ing  50 pro-  
files f rom each t y p e  of vesicles in each man .  T was esti-  
m a t e d  to be 50 n m  in all the  electron mic rographs  and  h 
was calcula ted measur ing  the  smal les t  profile of each type  
of vesicle. In  order  to de t e rmine  all the  o the r  morpho-  
met r ic  paramete rs ,  the  t echn iques  descr ibed by  Weibel  6 
were used. No correct ions  were made  in w h a t  concerns  
Holmes  effect.  
To calculate  the  n u m b e r  of agranular  vesicles per  ~m 2 of 
synap t i c  contac ts ,  the  numer ica l  dens i ty  of vesicles was 
d iv ided  by  the  synap t ic  surface per  uni t  volume of mossy  
fibre endings.  The value of th is  synap t ic  surface was cal- 
cula ted  by  mul t ip ly ing  the  previous ly  de t e rmined  sur- 
face- to-volume rat io of the  te rmina ls  by  the  f rac t ion  of the  
t e rmina l  neuro lema wi th  synap t i c  con tac t s  11. To cal- 
cula te  the  n u m b e r  of agranular  vesicles per  synapse ,  we 
considered,  as did Vrensen  and DeGroot  12, t h a t  the  synap-  
tic con tac t s  could be compared  to f lat  circular  surfaces;  
this  a s sumpt ion  makes  possible to use the  average l eng th  
of the  synap t ic  contac ts ,  p rev ious ly  de t e rmined  11 in the  
calculat ion of the  area of the  referred synap t i c  circles 
(A = (0.5Lsyn)2). The mul t ip l ica t ion  of th is  area by  the  
n u m b e r  of agranular  vesicles per  ~xm 2 of the  synap t ic  con- 
tac ts ,  gives the  n u m b e r  of vesicles per  synapse .  Ind iv idua l  
m o r p h o m e t r i c  d a t a  were averaged  and  t h e  SD and the  
SE were calculated.  The values  ob ta ined  were s u b m i t t e d  
to an analysis  of variance.  2 means  were cons idered  signi- 
f icant ly  d i f ferent  if the  p robab i l i t y  of error  (p) was smaller  
t h a n  0.05. 
Results and discussion. The resul ts  ob ta ined  are s u mma-  
rized in the  table.  The resul ts  ob ta ined  in the  6th man,  
whose t issue blocks were r emoved  f rom the  cerebel lar  ver-  
mis, were similar to those  found in the  o the r  5 men,  ex- 
cep t  in w h a t  concerns  the  surface dens i ty  of s mo o t h  endo-  
p lasmic  re t icu lum which,  for u n k n o w n  reasons,  is h igher  
in the  6th m a n  than  in the  o the r  ones (table). The n u m b e r  
of agranular  vesicles per  ~zm 2 of the  synap t i c  surface was 
found  to be 2135 = 78, and the  n u m b e r  of vesicles per  
synapse  131 -k 5, assuming  t h a t  the  area of synap t ic  con- 
t ac t s  is 0.0616 ~m 2. 
The mean  d i ame te r  of agranula r  vesicles was found to  be 
45.5 nm, while those of coa ted  and dense  core vesicles 
were found  to be 73.3 n m  and  97.0 nm,  respec t ive ly .  In  
w h a t  concerns  the  vesicular  densi t ies ,  it  was possible to  
disclose a Gaussian d i s t r ibu t ion  for agranula r  vesicle 
dens i ty  and a Poisson d i s t r ibu t ion  for coa ted  and dense  
core vesicle densi t ies  (figure). We t h i n k  t h a t  th is  m e t h o d  
no t  only  gives a reliable d e t e r m i n a t i o n  of the  p a r a m e t e r s  
concerning synap t ic  surface and  synap t ic  vesicles bu t  also 
allows the  calculat ion of the  n u m b e r  of vesicles per  
synapse .  
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