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Results and discussion. I m m u n o d i f f u s i o n  a n d  i m m u n o -  
e lec t rophore t i c  s tud ies  on  sal ine ex t r ac t s  of pa r o t i d  g lands  
r e m o v e d  2 weeks a f t e r  se lect ive  d e n e r v a t i o n  or m a i n t e -  
n a n c e  of r a t s  on l iqu id  d ie t  showed  t h a t  a l t e r a t i ons  in  t he  
an t igen ic  profi le  of t h e  g land  were caused  b y  each  of these  
procedures .  The  mos t  m a r k e d  changes  were effected b y  
d e n e r v a t i o n  i nvo lv ing  e i the r  un i l a t e ra l  r e m o v a l  of a 
super ior  cervical  gangl ion,  or t h a t  i nvo lv ing  r e m o v a l  of 
p a r t  of t h e  a u r i c u l o t e m p o r a l  nerve .  A s t r i k ing  increase  in 
c o n c e n t r a t i o n  of t h e  va r ious  sal ine soluble  an t igens  was 
found  in s y m p a t h e c t o m i z e d  glands,  whereas  p a r a s y m p a -  
t h e c t o m y  resu l ted  in a de le t ion  of the  m a j o r i t y  of t he  
an t igen ic  c o m p o n e n t s  (Figure).  W i t h  d e n e r v a t i o n  invo lv-  
ing b o t h  of these  surgical  p rocedures  (PxSx) ,  or w i t h  
m a i n t e n a n c e  of an i m a l s  on l iquid  diet ,  on ly  s l igh t  a l te ra-  
t ions  f rom the  n o r m a l  profi le  were observed .  W i t h  t he  
excep t ion  of Px,  n o r m a l l y  i n n e r v a t e d  m a t e s  to  t he  de- 
n e r v a t e d  g lands  also showed m a r k e d  changes .  Thus ,  the  
i n n e r v a t e d  m a t e  to  Sx g lands  showed a m a r k e d  increase  
in t he  an t igen ic  c o m p o n e n t s  t h a t  was  v e r y  s imi la r  to  t he  
changes  seen w i t h  t he  Sx g land  itself. Increases  in the  
c o n c e n t r a t i o n  of an t igen ic  c o m p o n e n t s  were also seen in 
t he  con t ro l  m a t e s  to  P x S x  glands.  

The  an t igen ic  a l t e r a t i o n  n o t e d  in t he  P x  g lands  is no t  
unexpec ted ,  since t he  de le t ion  of an t igens  is para l le led  b y  
g l a n d u l a r  a t r o p h y  3. On t he  o the r  hand ,  s y m p a t h e c t o m y  
also u l t i m a t e l y  resu l t s  in mi ld  a t rophy le .  However ,  t he  
changes  in an t igen ic  prof i le  do no t  ref lect  de le t ions  b u t  
r a t h e r  increase  in c o n c e n t r a t i o n  of t he  an t igen ic  com- 
ponen ts .  Th i s  d i f ference m a y  be re la ted  to t h e  ear ly  
g r o w t h  changes  man i f e s t ed  b y  t he  Sx glands.  M a r k e d  
mi to t i c  a c t i v i t y  occurs  w i t h i n  2 days  a f te r  s y m p a t h e c -  
t o m y  and  b y  4 days,  cell n u m b e r  is g rea t ly  increased  a. As 
a resu l t  of these  changes ,  an  increase  in c o n c e n t r a t i o n  of 
an t igen ic  c o m p o n e n t s  could be  expected .  In  fact ,  t h e  
a l te red  s e rum p a t t e r n  found  fol lowing s y m p a t h e c t o m y  
m a y  also be a ref lec t ion  of t he  a l t e red  an t i gen i c i t y  of the  
Sx g land  6. F u r t h e r m o r e ,  i t  is i n t e r e s t i ng  t h a t  t h i s  a l tera-  
t ion  of s e rum p a t t e r n  cha rac t e r i zed  b y  t he  a p p e a r a n c e  of 

a d d i t i o n a l  an t igen ic  b a n d s  is assoc ia ted  w i t h  a u g m e n t a -  
t ion  of t he  an t igen ic  c o m p o n e n t s  p r e sen t  in  t he  pa ro t i d  
g l a n d .  These  f ind ings  raise  t h e  poss ib i l i ty  t h a t  these  
a d d i t i o n a l  se rum an t igens  o r ig ina te  f rom the  gland.  

The  an t igen ic  c o m p o n e n t s  of an  o rgan  h a v e  been  sug~ 
ges ted  to  p l ay  a role in  r egu la t i ng  t he  g r o w t h  response  of 
th i s  organ.  The  p r e sen t  f ind ings  sugges t  t h a t  a n  associa- 
t i on  be tween  t h e  an t igen ic  cha rac te r i s t i c s  of t he  g land  and  
i ts  g r o w t h  p o t e n t i a l  exis ts  13. F u r t h e r  i nves t iga t ions  a imed  
a t  c lar i f ica t ion  of such  a r e l a t ionsh ip  are be ing  car r ied  out .  

Rdsumd. Al t6 ra t i on  des carac t~res  de la g lande  pa ro t i de  
du r a t  pa r  d ~ n e r v a t i o n  s~l~ctive ou apr~s di~te l iquide.  A 
la sui te  de l ' a b l a t i o n  uni la t6ra le  du  gang l ion  cervical  
sup6rieur ,  une  a u g m e n t a t i o n  m a r q u a n t e  de la coeent ra -  
t ion  des c o m p o s a n t s  an t ig6n iques  solubles  dans  le sal in se 
p rodu i s i t  aussi  b ien  dans  la g lande  pa ro t i de  denerv~e  que  
darts la g lande  in tac te .  P a r  ailleurs,  aprgs  l ' a b l a t i o n  par-  
t iel le du  nerf  au r i cu lo tempora l ,  les c o m p o s a n t s  an t ig6ni -  
ques  de la g lande  pa ro t i de  denerv6e  d iminugren t .  La  cor- 
r61ation poss ible  en t re  ces c h a n g e m e n t s  et  le d6veloppe-  
m e n t  de la g lande  pa ro t i de  est  discut6e,  
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Actinomycin Binding and Uridine Incorporation by Human Normal Bone Marrow Cells 

Due to  i ts  c o n t i n u o u s  renewal ,  n o r m a l  bone  m a r r o w  
offers a v e r y  f avorab le  model  for t he  i n v e s t i g a t i o n  of dif- 
f e r e n t i a t i o n  in E u k a r y o t i c  cells. I t s  s t u d y  is also a ne-  
cessary  p re requ i s i t e  for t he  c o m p a r a t i v e  ana lys i s  of no rma  1 
cells and  t h e i r  l eukaemic  c o u n t e r p a r t s .  U n f o r t u n a t e l y ,  
b iochemica l  a p p r o a c h e s  are m a d e  exceed ing ly  diff icult ,  
in t h i s  case, b y  t he  l l igh h e t e r o g e n e i t y  and  v a r i a b i l i t y  of 
t he  m a r r o w  p o p u l a t i o n ;  therefore ,  a u t o r a d i o g r a p h y  and  
c y t o c h e m i s t r y  st i l l  r e m a i n  t he  m a i n  l ines of approach .  
A u r o r a d i o g r a p h y  has  a l r eady  shown  t h a t  d i f f e r en t i a t i on  
of t he  mye lo id  a n d  e r y t h r o i d  l ines is a ccom pan i ed  b y  the  
loss of D N A  rep l i ca t ion  and  a g radua l  ta i l ing-off  of R N A  
and  p r o t e i n  syn thes i s  1-3. 

All e v a l u a t i o n  of t he  n u m b e r  of D N A  molecule  s i tes  
free for R N A - p o l i m e r a s e  can  now be m a d e  b y  m e a s u r i n g  
3H-ac t inomyc in  D b i n d i n g  in single nuclei.  Th i s  t e c h n i q u e  
suggests  t h a t  t he re  is a close co r respondence  be t w een  act i -  
n o m y c i n  b i n d i n g  and  IRNA synthes is ,  p a r t i c u l a r l y  
messenger  R N A  a n d  t r a n s f e r  R N A  synthes is4 .  Inc reased  
c h r o m a t i n  ' t e m p l a t e '  ac t iv i ty ,  r e su l t i ng  in e n h a n c e d  R N A  
produc t ion ,  is, as a rule,  a c c o m p a n i e d  b y  increased  
a c t i n o m y c i n  D bindingS-~;  r e s t r i c t ion  of genet ic  a c t i v i t y  
occur r ing  in t he  a d v a n c e d  s tages  of d i f fe ren t ia t ion ,  on t he  
con t r a ry ,  is a c c o m p a n i e d  b y  reduced  binding~.  

F u r t h e r  work  in th i s  d i rec t ion  is now r epo r t ed  in t he  
fo rm of a n  a u t o r a d i o g r a p h i c  compar i son  of t r i t i a t e d  act i -  
n o m y c i n  D b i n d i n g  a n d  u r id ine -5-T  i n c o r p o r a t i o n  in to  
R N A  of n o r m a l  mye lo id  and  e r y t h r o i d  cells. 

Material and methods. Ur id ine  u p t a k e  and  aH-ac t ino-  
m y c i n  b ind ing  were e v a l u a t e d  on  bone  m a r r o w  cells f rom 
2 n o r m a l  subjects .  The  in s i tu  t e c h n i q u e  of BRACHET a n d  
FICQ was used for a c t i n o m y c i n  b i n d i n g S - t  Cell smears  
were i m m e d i a t e l y  f ixed in 95% e thy l  a lcohol  a n d  acet ic  
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Uridine incorporation and actinomycin binding: mean grain counts (MGC) in 2 normal human bone-marrow specimens 

Marrow cells Case i Case 2 

Uridine ( M G C )  Aetinomycin (MGC) Ufidine ( M G C )  Actinomycin (MGC) 

Myeloblasts 114.6 114.7 103 96.4 
Promyelocytes 98 107.5 91.1 103.5 
Neutr. myeloeytes 25 73.8 24.9 72.5 
Neutr. metamyeloeytes 2.8 65.8 2.3 59.1 
Neutr. granuloeytes 1,3 61.5 0.9 53.6 
Proerythroblasts 154.6 118.6 228 128 
Bas. erythroblasts 71.9 70.3 94.7 93.5 
Early poly.erythroblasts 10.1 62.7 9.7 55.4 
Late poly.erythroblasts 3.2 53.7 3 51.4 
Lymphoeytes 1.6 39 0.8 44.6 

acid (70:30) a t  0~ and  t h e n  p laced  in a 5 aCi /ml  aH- 
a c t i n o m y c i n  so lu t ion  (spec. a c t i v i t y :  6.5 C i /mM)  for 1 h 
a t  r oom t e m p e r a t u r e .  T h e y  were n e x t  t r e a t e d  w i t h  10 
~xg/ml un labe l l ed  a c t i n o m y c i n  and  r insed  in r u n n i n g  w a t e r  
o v e r n i g h t  before  p r e p a r a t i o n  for a u t o r a d i o g r a p h i c  process- 
ing in I l ford  K2 emuls ion,  a n d  s t a ined  w i t h  May-Grf in-  
wald-Giemsa .  For  u r id ine  up take ,  bone  m a r r o w  d i lu ted  
1:1  w i t h  H u n k ' s  m e d i u m  was i n c u b a t e d  a t  37~ for 1 h 
w i t h  10 [xCi/ml 5-T-ur id ine  (spec. a c t i v i t y  3 Ci /mM).  
P r e p a r a t i o n  of t h e  smears  was  fol lowed b y  f ix ing  in 
acet ic  Carnoy  a n d  a u t o r a d i o g r a p h i c  process ing  14.  Gra in  
coun t s  were m a d e  for each  cell t y p e  and  in each  ease on 
m i n i m u m  of 50 cells for mye lob la s t s  a n d  p r o e r y t h r o b l a s t s ,  
or 200 cells for a l l  o the r  types .  T he  m e a n  gra in  c o u n t  was  
t h e n  de te rmined .  W h e n  se lec t ing t h e  a u t o r a d i o g r a p h i c  
p r epa ra t i ons ,  use was  m a d e  of exposures  (20 days)  
showing  s ign i f ican t  labe l l ing  even  on  t he  p a r t  of v e r y  
m a t u r e  e r y t h r o i d  a n d  mye lo id  cells. 

Results and discussion. T he  Tab le  gives t he  m e a n  gra in  
coun t s  for a c t i n o m y c i n  D b i n d i n g  a n d  u r id ine  incorpora-  
t i on  in  mye lo id  and  e r y t h r o i d  cells. 

I t  can  be seen t h a t  a c t i n o m y c i n  D b i n d i n g  va lues  
decrease  in func t i on  of increas ing  d i f f e r en t i a t i on  in b o t h  
cell lines. This  p a t t e r n  is even  more  s t r i k ing  in t h e  case of 
u r id ine  inco rpora t ion .  Here  v a r i a t i o n s  of t he  order  of 
i 0 0 : 1  be tween  cells in  d i f fe ren t  s tages  of d i f f e r en t i a t i on  
h a v e  been  noted ,  in  c o n t r a s t  to  t h e  a p p r o x i m a t e l y  2 :1  
v a r i a t i o n s  found  for  a e t i n o m y c i n  b i nd i ng  values.  

Th i s  d i spa r i t y  could be  due to  large differences  in  
r ibosomal  R N A  syn thes i s  d u r i n g  t h e  var ious  s tages  of 
d i f fe ren t ia t ion ,  whi le  v a r i a t i o n s  in  genet ic  t r ansc r ip t i on ,  
i.e. messenger  R N A  synthes is ,  m i g h t  be  m u c h  smaller .  
The  l a t t e r  is p r e s u m a b l y  ev idenced  b y  t he  ab i l i ty  of chro-  
m a t i n  to  b i n d  a c t i n o m y c i n  D, whi le  i t  is c lear  t h a t  u r id ine  
i n c o r p o r a t i o n  will on ly  p e r m i t  e v a l u a t i o n  of t o t a l  R N A  

a c t i v i t y  ; no d i s t i nc t i on  be tween  r i bosoma l  R N A  syn thes i s  
a n d  t he  lesser messenger  R N A  a n d  t r a n s f e r  R N A  syn the -  
ses has  so fa r  been  possible  w i t h  t h i s  me thod .  I n  o the r  
words,  nuc leo la r  organiser  D N A  would  be  more  ac t ive  in 
i m m a t u r e  i lucleola ted cells and  th i s  wou ld  resu l t  in  
i n t ens ive  r i bosoma l  R N A  syn thes i s :  t h i s  h igh  a c t i v i t y  
would  be de t ec t ab l e  b y  m e a s u r e m e n t  of u r id ine  incorpora -  
t ion,  b u t  no t  b y  t h a t  of a c t i n o m y c i n  D b ind ing .  These  
f ind ings  are in  l ine  w i t h  r ecen t  work  on  mac romolecu l a r  
syn thes i s  d u r i n g  ear ly  e m b r y o n i c  d e v e l o p m e n t  showing  
t h a t  t h e  syn thes i s  of t h e  va r ious  k inds  of R N A  is no t  
coo rd ina t ed  4,10. 

Riassunto. Nel  midol lo  u m a n o  normale ,  pa r a l l e l amen te  
al la  d i f fe renz iaz ione  cel lulare  delle l inee mie lo ide  ed 
er i t roide,  si osserva,  pe r  l ' i ncorporaz ione  de l l ' u r id ina  
ne l I 'ARN,  u n a  d iminuz ione  maggiore  di quel la  del la  
f issazione de l l ' a c t i nomic ina -D  al la  e roma t ina .  
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Immunosuppress ive  Activity of Azathioprine in Experimental  Infection of the Mouse with 
Trichinella spiralis (Nematoda)  

Mice infec ted  w i t h  t he  muscle  s tage  of Trichinella 
spiralis cha rac t e r i s t i ca l ly  expel  t he  m a j o r i t y  of a d u l t  
worms  f rom t h e  i n t e s t i ne  d u r i n g  t he  second week  of t h e  
in i t ia l  infect ion.  This  expu ls ion  is due  to a p r i m a r y  de layed  
h y p e r s e n s i t i v i t y  (cellular) r e ac t i on  a g a i n s t  t he  adu l t s  a n d  
a s econda ry  i n f l a m m a t o r y  change  in t he  i n t e s t i n a l  t i s sue  1. 
Th i s  expu l s ion  has  been  suppressed  b y  var ious  i m m u n o -  
suppress ive  c o m p o u n d s  in va r ious  hos t s  2. Tile effect  of 

a z a t h i o p r i n e  on  T. spiralis has  been  r e p o r t e d  on ly  for the  
gu inea  pig  2. As a resul t ,  t h e  ob jec t ives  of t h i s  s t u d y  were 
t o  i nves t i ga t e  t h e  eff icacy of a z a t h i o p r i n e  aga ins t  t he  
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