
15.1. 1976 Specialia 109 

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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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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Experimental allergic encephalomyelitis (EAE) in normal and T-lymphocyte deficient rats 

EXPERIENa'IA 32/1 

Rats injected with encephalitogenic vaccine No. of rats No. of rats undergoing Total Dead/ 
paralysis within days paralyzed rats paralyzed rats 

8-14 15-21 22-28 29 35 

Normal 16 
Thymectomized 10 
Shanl-thymectomized, irradiated, bone marrow reconstituted 11 
Thymectomized, irradiated, bone marrow reconstituted 16 

4 1 1 6/37%/ 2/6 " 
1 1 2/20%/ 1/2 
5 2 1 8/72%/ 6/8 
4 4 1 1 10/63%/ 6/10 

diseases. To o b t a i n  more  i n f o r m a t i o n  on m e c h a n i s m s  of 
E A R  pathogenes is ,  we t r i ed  to  induce  t he  disease in T- 
l y m p h o c y t e  def ic ient  rats .  

Materials and methods. R a t s  of WVNf s t r a in  (der ived 
f rom W i s t a r  stock) of b o t h  sexes were used. T h e y  were 
t h y m e c t o m i z e d  a t  t h e  age of a b o u t  4 weeks. T h r o u g h  an  
incis ion in t h e  neck,  t he  t h y m u s  was sucked ou t  of t he  
t ho rax .  2 m o n t h s  a f t e r  t h y m e c t o m y ,  t he  r a t s  were i r ra-  
d i a t ed  w i t h  a dose of 750 R. I r r a d i a t i o n  c o n s t a n t s  were:  
220 kV, 15 mA,  f i l ters  0.5 m m  Cu and  1.0 m m A 1 ,  d i s t ance  
to  t a r g e t  40 cm, dose r a t e  100 r /56 sec measu red  in air. 
W i t h i n  4 h a f t e r  i r r ad ia t ion ,  t h e  r a t s  were g iven  i.v. 
60 • 106 syngeneic  bone  m a r r o w  ceils suspended  in 1 ml  of 
buf fe red  physio logica l  sa l ine .  2 m o n t h s  a f te r  i r r ad i a t i on  
a n d  bone  m a r r o w  recons t i tu t ion ,  t he  an ima l s  were  g iven  
i n t r a d e r m a l l y  10 doses of 0.1 ml  of t he  r a t  b r a i n  h o m o -  
g e n a t e  in  comple te  F r e u n d  a d j u v a n t  m i x t u r e  (Difco). 
Cont ro l  groups  cons is ted  of s h a m - t h y m e c t o m i z e d ,  ir- 
r a d i a t e d  a n d  bone  m a r r o w  r e c o n s t i t u t e d  rats ,  on ly  
t h y m e c t o m i z e d  r a t s  a n d  n o r m a l  rats .  All  controls ,  as also 
t h e  e x p e r i m e n t a l  group,  were g iven  t h e  encepha l i togen ic  
vaccine.  

Results. As shown  in t h e  Table ,  i r r ad i a t ed  ra t s  e i the r  
t h y m e c t o m i z e d  or s h a m - t h y m e c t o m i z e d  before i r r ad ia t ion  
a n d  bone  m a r r o w  recons t i tu t ion ,  showed a h igher  inci- 
dence  of pa ra lys i s  a f te r  t h e  encepha l i togen ic  vacc ine  
inj cot tons t h a n  n o r m a l  a n d  t h y m e c t o m i z e d  n o n - i r r a d i a t e d  
controls .  This  seems to sugges t  t h a t  i r r ad i a t i on  favours  t he  
inc idence  a n d  d e v e l o p m e n t  of E A E .  T h y m e c t o m y  alone 
exer ted  a s l igh t  lowering of t he  E A R  incidence  in com- 
par i son  w i t h  n o r m a l  controls .  Sever i ty  of t h e  disease, as 
e s t i m a t e d  a f t e r  t he  m o r t a l i t y  in  s ick ra ts ,  seems to  follow 
t h e  inc idence  of RAG.  

I n s p e c t i o n  of t he  b r a i n  a n d  medu l l a  sect ions  s t a ined  
w i t h  h a e m a t o x y l i n  a n d  eosin revea led  m o n o n u c l e a r  cell 
in f i l t r a t ions  a n d  e x t r a v a s a t e s  on ly  in t he  g roup  of n o r m a l  

con t ro l  r a t s  which  fell ill a f t e r  t he  inocu la t ion  of t he  
encepha l i togen ic  vaccine.  I n  t he  pa ra lyzed  an ima l s  of all  
o the r  groups,  no cel lular  i n f i l t r a t ion  was observed .  

Discussion. T h e  e n h a n c i n g  effect  of i r r ad i a t i on  u p o n  
t he  d e v e l o p m e n t  of E A E  was expec ted  in v iew of t h e  
earl ier  f indings  of a f avorab le  a c t i v i t y  of i r r ad i a t i on  upon  
t he  inc idence  of t h e  disease ~. However ,  t h i s  effect  of 
i r r ad i a t i on  was also vis ible  in t he  r a t s  m a d e  def ic ien t  in  
T - lymphocy te s ,  t h u s  s u p p o r t i n g  t he  r epor t s  m e n t i o n e d  
in t he  i n t r o d u c t i o n  t h a t  t h e r e  is no essen t ia l  need  for  a 
m o n o n u c l e a r  cel lular  i m m u n e  r eac t ion  to  induce  E A E  ~. 
This  appea red  to be  f u r t h e r  s u p p o r t e d  w h e n  no  cel lular  
in f i l t r a t ion  could be found  in t he  b r a i n  a n d  medu l l a  of 
T - l y m p h o c y t e  deficient ,  severe ly  p a r a l y s e d  rats .  

The  conclus ion t h a t  B - l y m p h o c y t e s  h a d  to be p r i m e d  
w i t h  t he  encepha l i togen ic  vacc ine  in t h y m e c t o m i z e d ,  
i r r ad i a t ed  bone  m a r r o w  rec ip ien ts  in  t he  absence  of T- 
l y m p h o c y t e s  appea r s  erroneous.  One possible  e x p l a n a t i o n  
could also be  based  upon  t he  a s s u m p t i o n  t h a t  t he  im- 
m u n o c y t e s  t r a n s f e r r e d  w i t h  t he  bone  m a r r o w  were 
a l r eady  p r i m e d  w i t h  se l fneura l  t i s sue  an t i gens  in n o r m a l  
bone  m a r r o w  donors  wh ich  h a d  an  i n t a c t  t h y m u s .  The  
in jec t ion  of t he  vacc ine  would  ac t  accordingly ,  as t he  
boos te r  an t i gen  in ject ion.  

I t  is ques t ionab le  if t h e  lower s ens i t i v i t y  to  t h e  en- 
cepha l i togenic  vacc ine  in t h y m e c t o m i z e d  n o n i r r a d i a t e d  
r a t s  could  be  ascr ibed  to  t he  lack  of p r i m i n g  due  to  t h e  
T - l y m p h o c y t e  def ic iency a f t e r  t he  t h y m u s  r e m o v a l  in  
young  a d u l t  an imals .  

r A. ALLEGRANZA, in Allergic Encephalomyelitis (Eds. M. W. KIES 
and E. C. ALVORD JR. ; Thomas, Springfeld, Illinois 1959), p. 494.- 
N. ALLEGRETTI and M. MATOgld, Nature, Lond. 189, 500 (1961). - 
]3. VITALE, N. ALLEC-tIETTI and M. M&TOgld,, Radiation Res. 28, 
727 (1966). 
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Summary. The  s u p e r n a t a n t s  o b t a i n e d  f rom s t i m u l a t e d  tube rcu l in - sens i t i ve  gu inea-p ig  pe r iphe ra l  b lood  l y m p h o c y t e s  
contain factors that induce a cutaneous inflammatory response in normal guinea-pigs similar to the tuberculin reac- 
tion a n d  i nh ib i t  t h e  m i g r a t i o n  of n o r m a l  guinea-pigs  pe r i tonea l  e x u d a t e  cells. There  appea r s  to  be  a co r re l a t ion  be-  
tween  t he  presence  of in v i t ro  m i g r a t i o n  i n h i b i t o r y  a c t i v i t y  and  i n f l a m m a t o r y  a c t i v i t y  in  vivo.  

The  p r o d u c t i o n  of soluble  med ia to r s  such  as m i g r a t i o n  these  m e d i a t o r s  is a n  in v i t r o  cor re la te  of de layed  h y p e r -  
i n h i b i t i o n  fac to r  (MIF) or skin  r eac t ive  fac to r  (SRF) ha s  s ens i t i v i t y  6 i t  would  be  expec ted  t h a t  c i rcu la t ing  mono-  
b e e n  d e m o n s t r a t e d  in t h e  gu inea-p ig  us ing  l y m p h  node  nuc lea r  ceils i.e. t hose  found  in t h e  pe r iphe ra I  blood, 
eells~, a or pe r i t onea l  e x u d a t e  l y m p h o c y t e s  4, 5 s t i m u l a t e d  would  be  i n v o l v e d  in  c u t a n e o u s  de layed  h y p e r s e n s i t i v i t y  
w i t h  an t igens  such  as P P D  or BGG.  responses.  I n  add i t i on  t he  in v ivo  assay  of these  m e d i a t o r s  

Since i t  is genera l ly  accep ted  t h a t  t h e  p r o d u c t i o n  of (as SRF)  should  cor re la te  w i t h  in v i t ro  resu l t s  as assessed 


