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wi th  0.25% t ryps in  in Puck ' s  saline A 1~ for 30 rain a t  
37 ~ in a gy ra to ry  water  ba th  shaker. 
In  all cases, t i le cells were ini t ia l ly  p la ted  in a Dulbecco 's  
MEM m e d i u m  11 conta in ing  4500 mg glucose/1 and sup- 
p lemented  wi th  20% fetal  bovine  serum (FBS) and genta-  
myc in  (0.05 mg/ml,  Shering) at  37 ~ in an a tmosphere  of 
5% CO2:95% air. Af ter  3 days  the a m o u n t  of F B S  was 
reduced to 5% and a day  la ter  the med ium was changed 
to one conta in ing 5% of the  mammal i an  serum to be 
tested.  The  final  cell dens i ty  of each cul ture  well a t  this  
po in t  was 5.0-6.0 • 104 cells/cm ~ of surface area as de- 
t e rmined  by  s tandard  hemocy tomet r i c  methods.  Sera 
selected for tes t ing included the  following: bovine  (Grand 
Island,  San ta  Clara, Calif.), fetal  bovine  (Grand Island), 
horse (Grand Island), h u m a n  (Microbiological Associates, 
Los Angeles, Calif.), l amb (Grand Island), porcine (Grand 
Island),  and rabb i t  (Microbiological Associates). 
Thymid ine  incorpora t ion  was measured as follows: After: 
the  ceils had  been exposed to the  selected serum for 20 h~ 
~H-thymidine (45 Ci/mmole,  Research Products  Corp., 
E lk  Grove Village, Ill.) was added to the  med ium at  a 
concent ra t ion  of 1 [zCi/ml media  for the  final  2 h of in- 
cubat ion.  The  ceils were washed once in unlabeled media,  
twice wi th  cold 5% tr ichloroacet ic  acid (TCA) and then  
placed a t  4 ~ for the  nex t  2 days  wi th  fresh TCA to re- 
move  any  unincorpora ted  8H-thymidine.  Ceils were f inal ly 
r insed wi th  disti l led wate r  and dissolved in 88% formic 
acid. An a l iquot  of this  solution was assayed for radio- 
ac t iv i ty  and the  results were expressed as cpm incorpora ted  
into TCA-insoluble mater ia l  over  the 2-h labell ing period. 
Results and discussion. Norma l  MMEC responded mark-  
edly  to selected sera by  incorporat ing more 3H-thymidine  

than  serum-free controls. R a b b i t  serum was the  most  
po t en t  (3.5 t imes  the  control),  followed by porcine (2.8 
times),  calf (2.7 times),  and h u m a n  sera (2.1 times) (figure). 
Preneoplas t ic  cells, on the o ther  hand,  incorpora ted  some- 
wha t  less aH- thymidine  in response to s e r u m  (only 2fold 
above  serum-free controls in the  presence of porcine 
serum) (figure). Regardless  of the  type  of serum used, the  
H O G  cultures always incorpora ted  less 3H-thymidine than  
s imilar ly supplemented  normal  cultures.  A fur ther  obser- 
va t ion  is t h a t  bo th  normal  and preneoplast ic  cells respond 
a lmost  ident ical ly  in serum-free medium.  Thus, i t  appears  
t h a t  cultures of preneoplas t ic  cells, while displaying a 
decreased sensi t iv i ty  to serum, re ta in  as high a ra te  of 
incorpora t ion  in the  absence of serum as do ident ica l ly  
cul tured normal  cells. 
T u m o r  cells incorpora ted  3H-thymidine  a t  a rate  marked ly  
lower than  cells f rom normal  glands and hyperplas t ic  out-  
growths (figure). F B S  yielded the  m a x i m u m  st imulus of 
1.8fold above serum-free controls.  However ,  unlike normal  
and preneoplas t ic  cells, t umor  cells exposed to serum-free 
med ium incorpora ted  compara t ive ly  low levels of 8H- 
thymidine .  Thus,  we m a y  conclude t h a t  these cul tured 
t umor  cells have  a decreased sensi t iv i ty  to serum and 
possess a subs tant ia l ly  reduced abi l i ty  to incorporate  
t hymid ine  in med ium free of serum. 
The significance of these da t a  lies in the  area of cellular 
recognition.  Morphological ly  and biochemically,  mono-  
layer  cul tures  of normal,  preneoplas t ic  and neoplast ic  
MMEC often closely resemble one another.  Thus, the  
different ial  responsiveness of normal  and abnormal  ceils 
observed in these studies m a y  prove  impor t an t  as an ad- 
di t ional  means  of ident i fying these cells in vi tro.  

Les cel lules  m a m m o t r o p e s  et s o m a t o t r o p e s  de l 'antehypophyse  chez  la souris  C3H porteuse de 
t u m e u r  m a m m a i r e  spontan@e. Etude quantitative au microscope  @lectronique 1, 2 

M a m m o t r o p i c  and somatotrop ic  pituitary cells in spontaneous  m a m m a r y  t u m o r  bearing C3H 
female  mice .  A quantitative electron microscope  s tudy 
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Summary. Pitui tar ies  of m a m m a r y  tumor-bear ing  mice (C3H) were examined  by  quan t i t a t i ve  electron microscopy. 
The  results indicate  t h a t  considerable modif icat ions  occur in mammot rop i c  and somatot ropic  cells. Both  types  show 
an increase of the  surface of the  endoplasmic re t icu lum and a decrease of ti le vo lume of secretory granules (in percent  
of cytoplasmic  volume),  suggesting a he ightened secretory ac t iv i ty  of these cells during m a m m a r y  carcinogenesis. 

I1 existe de nombreux  a rguments  en faveur  du r61e de 
l ' hypophyse  dans la g6n~se et  la croissance des tumeurs  
mammai re s  t a n t  chez l ' an imal  a-~ que  chez l ' homme  1~ 
Pa rmi  les hormones  hypophysaires ,  la prolact ine a une 
act ion majeure  et  sa product ion  sembte augment@e au 
cours de la carcinog6n@se mammai re .  Ainsi  la concentra-  
t ion ell prolact ine de l ' hypophyse  est  plus 61ev6e chez 
la chienne a t t e in te  de cancer  mammai r e  14 et  chez la 
femme a t t e in te  de cancer  du sein ~ un s tade  avanc615-17 
que chez les sujets  t6moins.  De m~me la concent ra t ion  
dans l ' hypophyse  est g@n6ralement plus @lev@e chez la 
souris de souche 5~ hau te  incidence canc@reuse is, et  le 
t a u x  p lasmat ique  de prolact ine semble augment6  chez 
les femmes  ~ h a u l  r isque ~. 
A l'oppos@ les d6riv6s de l ' e rgot  de seigle, qui  inh ibent  
la s@cr@tion de prolact ine,  r6duisent  l ' incidence e t l a  
croissance des t umeurs  m a m m a i l e s  chez le ra t  et  chez 

la souris ~0. L ' inf luence de l ' hormone  de croissance est 
moins bien pr~cis6e mais semble 6galement  impor tan te :  
chez la souris hypophysectomis@e, ovariectomis6e et  
surr@nalectomis6e l ' in jec t ion d 'ho rmone  de croissance 
est n@cessaire g l ' induct ion  de 16sions pr6n6oplasiques 
et  A l e u r  t r ans format ion  canc6reuse, au moins dans 
certaines souches ~, 5. 
L 'ob je t  de ce t r ava i l  est  d'@tudier les modif icat ions 
morphologiques  des cellules mammot ropes  et  somato-  
t ropes  chez la souris por teuse  de t umeur  rnammaire  
spontan@e et  d'appr@cier le degr6 d 'ac t iv i t6  de ces 2 types  
cellulaires de fa~on aussi pr6cise que possible par  Yap- 
pl icat ion de m6thodes morphom6t r iques  au microscope 
61ectronique. 
Matdriel et mdlhodes. Le mat@riel p rov ien t  de 8 souris 
C3H ~ (MTV + )  porteuses  de t umeur  mammai r e  spon- 
tan@e et  de 4 souris C3H ~? (MTV +)  t6moins non 
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a t t e i n t e s  de  t u m e u r  m a m m a i r e .  L e s  h y p o p h y s e s ,  p r~-  
l ev6es  ap r~s  d 6 c a p i t a t i o n ,  o n t  6t6  f ix6es  A l ' a c i d e  o s m i q u e ,  
p r ~ p a r ~ e s  e n  v u e  de  l eu r  6 r u d e  a u  m i c r o s c o p e  61ectro-  
n i q u e ,  e t  a n a l y s 6 e s  q u a n t i t a t i v e m e n t  s e l o n  u n e  t e c h n i q u e  
e m p l o y 6 e  d a n s  d e s  t r a v a u x  a n t ~ r i e u r s  e t  d 6 c r i t e  en  
d6 t a i l  a i l l eu r s  21, 22. 
Rdsultats et discussion. L e s  r 6 s u l t a t s  o b t e n u s  s o n t  i n d i q u 6 s  
d a n s  les  t a b l e a u x  1 e t  2. I l s  m o n t r e n t  l ' e x i s t e n c e  de  
m o d i f i c a t i o n s  i m p o r t a n t e s  d a n s  les h y p o p h y s e s  de  s o u r i s  
p o r t e u s e s  de  t u m e u r  m a m m a i r e  p a r  r a p p o r t  a u x  s o u r i s  
t ~ m o i n s  n o r m a l e s .  Ces  m o d i f i c a t i o n s  i n t 6 r e s s e n t  a u s s i  
b i e n  les  ce l lu les  ~ p r o l a c t i n e  q u e  les ce l lu l e s  s o m a t o -  
t r o p e s ,  e t  s o n t  pa ra l l+ le s  e n t r e  el les .  
1. D a n s  les ce l lu l e s  5. p r o l a c t i n e :  a) L a  s u r f a c e  e r g a s t o -  
p l a s m i q u e  ( e x p r i m 6 e  ell ~xm 2 p a r  ~xm 2 de  c y t o p l a s m e )  
e s t  p l u s  ~lev6e c h e z  les a n i m a u x  p o r t e u r s  de  t u m e u r  
m a m m a i r e  (3,0 • 0,1) q u e  c h e z  les a n i m a u x  t 6 m o i n s  
(2,0 • 0,2). C e t t e  a u g m e n t a t i o n  e s t  h a u t e m e n t  s ign i f i -  
c a t i v e  (p < 0,0001) .  b) L e  v o l u m e  d e s  g r a i n s  de  s~cr6-  
t i on ,  e x p r i m 6  e n  % de  v o l u m e  c y t o p l a s m i q u e ,  e s t  p l u s  
fa ib le  (6,2 • 0,3) chez  les a n i m a u x  p o r t e u r s  de  t u m e u r  
q u e  c h e z  les a n i m a u x  t 6 m o i n s  (8,1 4 - 0 , 5 ) .  C e t t e  d i f -  
f 6 r ence  e s t  15. e n c o r e  s t a t i s t i q u e m e n t  s i g n i f i c a t i v e  
(0,01 > p > 0.001).  c) L e  v o l u m e  m i t o c h o n d r i a l ,  6ga le -  
m e n t  e x p r i m 6  en  % de  v o l u m e  c y t o p l a s m i q u e ,  n ' i n d i q u e  
a u c u n e  d i f f6 r ence  s i g n i f i c a t i v e  (p > 0,1) c h e z  les an i -  
m a u x  c a n c 6 r e u x  (7,4 • 0,3) p a r  r a p p o r t  a u x  a n i m a u x  
t 6 m o i n s  (7,6 • 0,6). 
2. Dar t s  les ce l lu les  s o m a t o t r o p e s :  a) L a  s u r f a c e  e r g a s t o -  
p l a s m i q u e  e s t  a u g m e n t 6 e  de  f a q o n  s i g n i f i c a t i v e  (p < 0,001) 
chez  les  s o u r i s  p o r t e u s e s  de  t u m e u r  m a m m a i r e  s p o n t a n 6 e  
( 2 , 5 : 5  0,1) p a r  r a p p o r t  a u x  s o u r i s  t 6 m o i n s  (1,3 • 0,1). 
b) L e  v o l u m e  d e s  g r a i n s  s6c r~ t o i r e s  e s t  r 6 d u i t  c h e z  les 
s o u r i s  c a n c 6 r e u s e s  (20,7 • 0,9) p a r  r a p p o r t  a u x  s o u r i s  
t 6 m o i n s  (25,0 • 1,7). C e t t e  r 6 d u c t i o n  e s t  s t a t i s t i q u e m e n t  
s i g n i f i c a t i v e  (0,05 > p > 0,01). c) L e  v o l u m e  m i t o -  

Tableau 1. Cellules mammotropes* 

Mitochondries Ergastoplasme Grains secr6toires 
Tern Ca Tern Ca Tern Ca 

n 36 158 36 158 36 158 
Moyenne 7,6 7,4 2,0 3,0 8,1 6,2 
SE 0,6 0,3 0,2 0,1 0,5 0,3 
t-test 0,37 5,8 3,3 
p p>0 ,10  p<0,0001 0 ,01>p>0,001  

* Surface cytoplasmique analys6e: Tern, 2277 ~/.ii12; Ca, 7841 ~xmn ~. 
n, Nombre de photos analys6es ; Tern, souris t6moins ; Ca, souris por- 
teuses de tumeur mammaire spontan6e; SE, erreur standard. 

Tableau 2. Cellules somatotropes* 

Mitochondries Ergastoplasme Grains secr6toires 
Tem Ca Tem Ca Tem Ca 

n 40 206 40 206 40 206 
Moyenne 6,9 5,9 1,3 2,5 25,0 20,7 
SE 0,5 0,3 0,1 0,1 1,7 0,9 
t-test 1,8 11,9 2,3 
p 0,1>p>0,05 p<0,001 0 ,05>p>0 ,01  

* Surface cytoplasmique analys6e: Tem, 2940 [xm2; Ca, 18 216/xmL 
n, Nombre de photos analys6es; Tem, souris t6moins; Ca, souris por- 
teuses de tumeur mammaire spontan6e; SE, erreur standard. 

c h o n d r i a l  e s t  r 6 d u i t  de  f a~on  n o n  s i g n i f i c a t i v e  (0,1 > p > 
0,05) cbez  les  s o u r i s  p o r t e u s e s  de  t u m e u r  m a m m a i r e  
(5,9 =E 0,3) p a r  r a p p o r t  a u x  t 6 m o i n s  (6,9 • 0,5). 
L e s  m o d i f i c a t i o n s  e s s e n t i e l l e s  o b s e r v 6 e s  dar t s  l ' h y p o p h y s e  
de  s o u r i s  p o r t e u s e s  de  t u m e u r  m a m m a i r e  p a r  r a p p o r t  
a u x  s o u r i s  t 6 m o i n s  s o n t  doric l ' a u g m e n t a t i o n  de  la  s u r -  
f a ce  e r g a s t o p l a s m i q u e  e t  la  r 6 d u c t i o n  d u  v o l u m e  d e s  
g r a i n s  s6c r6 to i r e s  d a n s  les  ce l lu l e s  m a m m o t r o p e s  e t  
d a n s  les ce l lu l e s  s o m a t o t r o p e s  a n t 6 h y p o p h y s a i r e s .  Ces  
m o d i f i c a t i o n s  s o n t  ce l les  q u e  l ' o n  o b s e r v e  en  p h a s e  d e  
p l e i n e  a c t i v i t 6  s6c r6 to i re ,  a u  c o u r s  de  la  g r o s s e s s e  e t  de  
la  l a c t a t i o n  2a. L ' a u g m e n t a t i o n  de  la s u r f a c e  e r g a s t o -  
p l a s m i q u e ,  c ' e s t - ~ - d i r e  de  l ' a p p a r e i l  de  s y n t h ~ s e  de  la 
ce l lu le ,  t r a d u i t  l ' a u g m e n t a t i o n  de  la  c a p a c i t 6  s6c r6 to i r e  ~4. 
L a  r 6 d u c t i o n  d u  v o l u m e  de s  g r a i n s  s6c r6 to i r e s  s e m b l e  
t 6 m o i g n e r  de  l ' e x t r u s i o n  d u  p r o d u i t  s~c r6 to i r e  a u  f u r  
e t  A m e s u r e  de  s o n  6 1 a b o r a t i o n  e t  s ' o p p o s e  a u x  i m a g e s  
de  s t o c k a g e  o b s e r v 6 e s  a p r 6 s  i n h i b i t i o n  de  la  s 6 c r 6 t i o n  
p r o l a c t i n i q u e ~ 5 ,  ~6. L ' e n s e m b l e  de  ces  r 6 s u l t a t s  d o l t  4 t r e  
i n t e r p r 6 t 6  c o m m e  la  t r a d u c t i o n  m o r p h o l o g i q u e  d e  
l ' a u g m e n t a t i o n  de  l ' a c t i v i t 6  s6c r6 to i r e  d e s  ce l lu l e s  
m a m m o t r o p e s  e t  s o m a t o t r o p e s  c h e z  les a n i m a u x  p o r t e u r s  
de  t u m e u r  m a m m a i r e .  
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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. 

Synapt ic  ves ic les  and other  organe l les  of h u m a n  m o s s y  fibre e n d i n g s .  

A m o r p h o m e t r i c  study~ 

M. M. Pau la -Barbosa ,  M. A. Sobr inho-Sim6es  and C. Cruz 
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Oporto (Portugal), 13 May 1~777 

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). 


