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P e n d a n t  la deuxi~me phase,  l ' ac t iv i t~  mi to t ique ,  sans  
6tre aussi  41ev4e que  lors de la phase  de r4g4n6rat ion,  est  
loin d '6 t re  nSgligeable.  A c e  m o m e n t  p o u r t a n t ,  les cel- 
lules s e m b l e n t  4chapper  a u x  m6can i smes  de r4gula t ion  
no rma le  car  le r y t h m e  c i rcadien est  perdu .  D ' a u t r e s  
recherches  que nous  avons  r4alis6es chez des a n i m a u x  
t ra i t4s  pa r  le D E N A  et  soumis  ~ une  h 6 p a t e c t o m i e  
par t ie l le  c o n f i r m e n t  ce fa i t  (BARBASO~ e t  al., sous presse).  
Des obse rva t ions  a l l a n t  dans  le m~me sens on t  6t6 r6ali-  
s4es r 6 c e m m e n t  p a r  RABES e t  al.L 

Au tou r s  de la deuxi~me phase  de la p6riode pr6n6o- 
p l a s t ique  se d4roule u n  a u t r e  ph4nom~ne  : l ' a u g m e n t a t i o n  
des amas  de cellules p r 6 s e n t a n t  des d4ficits e n z y m a t i q u e s  
et  capab les  de r e t en i r  le glycog~ne. Du 30~ au 60 S jour  
de t r a i t e m e n t ,  le vo lume  re la t i f  de ces areas  es t  qu in tu -  

p14. Le m6can i sme  exac t  de cet  acc ro i s semen t  es t  peu  
connu.  L ' i n d e x  m i t o t i q u e  n ' e s t  pas  d i f f4rent  darts le 
p a r e n c h y m e  n o r m a l  et  dans  les amas  de cellules P A S  
pos i t ives  apr~s le jeflne. I1 es t  difficile de t i re r  une  conclu-  
sion sans  une  mei l leure  conna i s sance  du  cycle cel lulaire  
darts ces d e u x  local isat ions.  Des recherches  son t  porsu iv ies  
dans  ce sens. 

Ii n'est pas exclu pourtant que l'augmentation de 
vo lume  des areas  P A S  posi t i fs  soi t  s i m p l e m e n t  due /~ 
l ' a p p a r i t i o n  d ' a m a s  cellulaires n o u v e a u x  qui  f in i ssen t  
p a r  confluer.  

H. RABES, R. I71ARTENSTEIN et P. SCHOLZE, Experientia 26, 1356 
(1970). 

Mitotic Activity  of Adrenal  Medul lary  Cells in the Mouse  at Different A g e s  and Fo l lowing  Unilateral  
A d r e n a l e c t o m y  
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Is~ituto di Patologia Generals dell' Universitd di Siemt, Via Laterino 8, 1-53100 Siena (Italy), 5 January 1975. 

Summary. The  n u m b e r  of mi toses  as well  as t he  n u m b e r  of t he  cells of the  ad rena l  medu l l a  was  d e t e r m i n e d  in the  mouse  
a t  va r ious  ages a n d  a f t e r  un i l a te ra I  ad rena l ec tomy .  I t  was found  t h a t  a decrease  in t he  mi toses  a n d  a n  increase  in t h e  
cell n u m b e r  occurs  up  to 4 m o n t h s .  In  12-month-o ld  rats ,  mitoses,  a l t h o u g h  rare,  are sti l l  p resen t .  No changes  in t he  
mi tos i s  a n d  cell n u m b e r  was observed  a f te r  un i l a t e ra l  ad rena l ec tomy .  

P rev ious  s tudies  showed  t h a t  ch romaf f in  celis of t he  
ad rena l  medu l l a  of a d u l t  r a t  are able  to  undergo  mitos is  ~, 2 
The  a im of t he  p r e sen t  research  was to d e t e r m i n e  t he  
n u m b e r  of mi toses  in t he  ad r ena l  m e d u l l a r y  cells of t he  
mouse  a t  va r ious  ages a n d  fol lowing un i l a t e ra l  adrena l -  
ec tomy,  a cond i t ion  of possible  s t i m u l a t i o n  to prol i fera t ion.  
The  n u m b e r  of mi toses  was r e l a t ed  to  t he  n u m b e r  of t he  
cells of t h e  whole  ad r ena l  medu l l a  to  i nves t i ga t e  w h e t h e r  
t h e  mi to t i c  a c t i v i t y  could be ascr ibed  to t he  g rowth  of the  
o rgan  or to  r enewal  processes of t he  ch romaf f in  cells. 

G r a y  mice of 'Snel l '  s t r a in  m a i n t a i n e d  on  a comple te  
s e m i s y n t h e t i c  d ie t  (Zoofarm, P a d u a ,  I ta ly)  were used. Uni -  
l a te ra l  a d r e n a l e c t o m y  was pe r fo rmed  t h r o u g h  a dorsa l  inci- 

sion in 4 -mon th -o ld  mice .The  an ima l s  were al lowed to d r i n k  
1~o NaC1 and  were sacrif iced 5, 10 or 15 days  a f t e r  t he  
surgical  opera t ion .  All  t he  an ima l s  were kil led a t  noon  ~. 
Some mice were in jec ted  i.p. w i t h  colchicine (in 8% 
e t h a n o l  solut ion)  a t  t he  dose of 0.1 rag/100 g b o d y  wt. ,  
3 h before sacrifice. Adrena l  g lands  were f ixed e i t he r  in  
e thano l - ch lo ro fo rm-ace t i c  acid m i x t u r e  (6 : 3 : 1 v :  v) for 
3 h or  in  a ce t a t e  buf fe r  pH.  5.8 c o n t a i n i n g  fo rmol  10~o a n d  
p o t a s s i u m  b i c h r o m a t e  5% for 12 h. The  l a t t e r  p rocedure  
is c o m m o n l y  used for t he  c h r o m a f f i n  reac t ion .  The  whole  
g land  was cu t  in to  serial  sect ions  (6 [zm thick) .  The  
sect ions  were s t a ined  w i t h  ema tox i l i n  a n d  eosin. E a c h  
sect ion was e x a m i n e d  u n d e r  t he  microscope us ing  a 
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Number of mitoses (with or with- 
out colehicine) and of cells per 
whole adrenal medulla and body 
weight of mice at  various ages. 
0 - - 0 ,  number of mitoses (with 
colchieine) ; A -- A, number of mit- 
oses (without colchicine); 0--0, 
cell number; A--A, body weight. 
Vertical bars represents SEM. 
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magni f ica t ion  of • 1000, to  de tec t  the  mi to t ic  figures. 
The n u m b e r  of adrena l  medu l l a ry  cells was de t e rmined  
as follows : the  sect ions were p h o t o g r a p h e d  and the  negat i -  
ve films were p ro jec ted  on a pape r  sheet  of un i form th ick-  
ness ; the  p ic tures  of t he  medul la  were cut  out  and weighed.  
In  1 out  of 6 sect ions  t he  nuclei  of the  cells were coun ted  
wi th  the  microscope.  The n u m b e r  of the  ceils per  whole 
adrenal  medul la  was de t e rmined  according to  the  following 
relat ion : A : B = X :  C, where :  A is the  t o t a l  n u m b e r  of 
cells coun ted  in all the  sect ions examined  ; B is the  weigh t  
(m mg) of the  paper  p ic tures  cor responding  to  t he  sect ions  
examined  ; C is the  weigh t  (in mg) of all the  pape r  p ic tures  ; 
X is the  n u m b e r  of the  cells in the  whole adrenal  medulla.  
The da t a  ob ta ined  were cor rec ted  using the  equa t ions  
r epor ted  b y  HAIJG 4 to obv ia te  t he  error  due to the  pre-  
sence of the  same cell in several  cont iguous  sections.  

As shown in t he  Figure,  t he  n u m b e r  of mi toses  in t he  
adrenal  medu l l a ry  cell decreases  in a l inear fashion w i t h  
the  log of t he  age unt i l  4 months ,  the  reverse behav iour  
is shown b y  the  n u m b e r  of ch romaf f in  cells, as well as 
t he  b o d y  we igh t ;  b o t h  of these  pa ramete r s ,  in fact ,  
increase un t i l  4 m o n t h s  and  then  reach  a pla teau.  The 
ra t io  be tween  the  n u m b e r  of mi toses  observed in t h e  
presence  of colchicine and  t h a t  observed in t he  absence  
of colchicine is a lmos t  cos t an t  (2.6-2.2). 

Uni la te ra l  ad r ena l ec tomy  in the  adul t  r a t  does no t  
resul t  in a subs tan t i a l  increase of the  n u m b e r  of e i ther  
mi toses  or cells per  whole  adrena l  medul la  (Table). This  
resul t  is therefore  in ag reemen t  w i th  t h a t  r epor ted  by  
McKAY and McKAu 5, who showed no increase in t he  
vo lume of the  remain ing  medul la  af ter  uni la tera l  adrenal -  
e c tomy  in the  rat .  The lack of hyperp las ia  i n t h e  remain-  

Number of mitoses and of cells per whole adrenal medulla following 
unilateral adrenaleetomy 

Days after No. of mitoses per Cell number 
unilateral whole adrenal medulla b per whole adrenal 
adrenalectomy medulla 

5 2 24062 
l0 4 25200 
15 3 23878 

�9 4 months old mice were used. b Mitoses were counted after eolchicine 
treatment. 

ing adrena l  medul la  could be expla ined by  the  presence  
of ex t r amedu l l a ry  chromaff in  tissue. 

The observa t ion  t h a t  mi to t ic  ac t iv i ty  occurs in t he  
chromaff in  cells of the  adrena l  medul la  of t he  mouse  is in 
ag reemen t  wi th  analogous f indings ob ta ined  in t he  r a t  1, 2,6,7, 
the  golden h a m s t e r  s and  the  r abb i t  9. These resul ts  there-  
fore demons t r a t e  t h a t  a prol i fera t ive  abi l i ty  pers is ts  in 
the  chromaf f in  ceils of the  adrenal  medul la  dur ing  the  
pos tna t a l  life, a l though  the  adrena l  medul la ry  ceils have  
been  t h o u g h t  to  be pos tmi to t i c  cellst~ on the  basis of 
the i r  origin f rom sympa togon ic  cells. Since the  mi to t ic  
ac t iv i ty  is inversely  re la ted  to  the  increase in the  cell 
number ,  it  appears  t h a t  the  only  consequence  of t he  
observed  mi to t ic  ac t iv i ty  is the  pos tna t a l  g rowth  of the  
organ. This  seems to  be pa r t i cu la ry  t rue  in the  f i rs t  4 
m o n t h s  of the  pos tna t a l  life, when a conspicuous var ia-  
t ion in t he  n u m b e r  of b o t h  mitoses  and  cells occurs.  The  
pers is t ing  mi to t ic  ac t iv i ty  in adul t  mice (4-12 months)  
is a p p a r e n t l y  associated wi th  the  slow increase in cell 
n u m b e r  and therefore  could be responsible  for add i t iona l  
growing processes (a con t inuous  increase in b o d y  weight ,  
a l t hough  to  a progress ively  reduced  e x t e n t  occurs in 
mice w i t h  aging) ; however ,  renewal  processes,  as acknow-  
ledged by  some authorsS, ~, canno t  be excluded.  

As shown by  the  presence  of ehromaff in  react ion,  
mi toses  occur in d i f fe ren t ia ted  e lements ,  thus  excluding 
the  possibi l i ty  t h a t  i m m a t u r e  cells remain ing  in the  gland 
dur ing  the  pos tna t a l  life are  responsible  for t he  observed  
mi to t ic  ac t iv i ty  11. 
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Experimental Allergic Encephalomyelitis in T-Lymphocyte Deficient Rats 
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Summary. Thymec tomized ,  le tha l ly  i r rad ia ted  ra ts  r econs t i tu t ed  wi th  syngeneic  bone mar row were in jec ted  wi th  ra t  
b ra in  in comple te  F r eund  a d j u v a n t  mix ture .  Both ,  t h e y  and  s h a m - t h y m e c t o m i z e d ,  i r rad ia ted  and  bone  mar row pro-  
t ec ted  ra ts  d isp layed  a h igher  incidence of leg paralys is  t h a n  normal  non- i r rad ia ted  animals.  T h y m e c t o m y  lowered 
the  incidence of t he  disease. 

The mechan i sm of expe r imen ta l  allergic encephalo-  
myel i t i s  (EAE) became  r a the r  obscured when  it was found  
t h a t  t he  disease can be elici ted w i t h o u t  a mononuc lea r  cell 
a t t a c k  upon  the  neura l  t i ssue  2. Recen t l y  i t  has  atso been 
shown t h a t  a u t o i m m u n e  thyro id i t i s  developes  in neo- 
na ta l ly  t h y m e e t o m i z e d  ra ts  given 3 -me thy lcho lan th rene  a. 
This would  suggest  t h a t  the  ac t iv i ty  of c i rculat ing ant i -  
bodies  is a t  t he  b o t t o m  of a t  least  these  a u t o i m m u n e  
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