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var ia t ion  in t ime  and its dependence  upon di f ferent  
schemes of immuniza t ion .  The cell med ia t ed  i m m u n i t y  
appears  f irs t ;  therefore  there  does exist  a brief  per iod 
when  the  react ion can be considered unidi rect ional ;  later, 
the  humora l  response m a y  p redomina te .  This  f inding 
should be t aken  into account  in a t t e m p t s  to per form 
t u m o u r  i m m u n o t h e r a p y  in m a n  1~. 
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Rdsumd. Une modi f ica t ion  de l ' immunog6nic i t6  des 
TSTA a 6t6 ob tenue  par  l ' hyb r ida t ion  des cellules d ' un  
sarcome de ra t  (souehe Fisher) avec des cellules normales  
allog6niques. La r6ponse des an imaux  syng6niques 
( immunis6s avec les h6t6rokaryons)  ~ l ' imp lan t  de la 
t u meu r  Iut  s t r i c t emen t  d @ e n d a n t e  du sch&me d ' i m m u -  
nisat ion.  
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Alteration of Antigenic Components of Rat Parotid Gland Following Denervation 

Remova l  of the  inne rva t ion  to  sal ivary glands  is follow- 
ed by  changes  in the  dene rva t ed  and  the  normal ly  inner-  
va t ed  cont ra la te ra l  m a t e  1. The charac ter i s t ics  of these  
changes  depend  however  on the  k ind  of dene rva t ion  
effected.  Thus,  the  s t ruc tu ra l  and  funct ional  modif ica-  
t ions  following removal  of the  super ior  cervical  ganglion 
are no t  marked ,  while those  following p a r a s y m p a t h e c t o -  
m y  are s. However ,  there  are g rowth  responses  in the  
s y m p a t h e c t o m i z e d  gland t h a t  are not  found in t he  para-  
s y m p a t h e c t o m i z e d  gland s. These g rowth  responses are 
a t t r i bu t ed  in pa r t  to  circulat ing ent i t ies  descr ibed non- 
specifically as humora l  f ac to r s ' ,  5. I t  has  recent ly  been 
shown t h a t  removal  of the  super ior  cervical  ganglion 
results  in a l te ra t ion  of t he  immunoe lec t rophore t i c  p a t t e r n  
of the  se rum charac ter ized  by  the  appearance  of addi t iona l  
ant igenic  bands~. The p resen t  work has been  unde r t aken  
to  de te rmine  whe the r  these  a l te ra t ions  were a ref lect ion 
of ant igenic  changes  in the  gland itself. 

Methods. Female  L o n g - E v a n s  rats,  6 m o n t h s  old, 
ma in t a ined  on lab chow and wa te r  ad l ib i tum were used 
in these  exper iments .  U n d e r  l ight  anesthesia ,  one of the  
following surgical procedures  was pe r fo rmed:  uni la tera l  
removal  of the  super ior  cervical  ganglion (Sx) ; r emoval  of 
a por t ion  of the  aur icu lo tempora l  nerve  (Px) ; or a com- 
b ina t ion  of these  two  procedures  (PxSx) ;  controls  were 
e i ther  unopera ted  ra ts  or those  on which  sham opera t ions  
were done. In  add i t ion  a group of unope ra t ed  ra ts  was 
placed on a d ie t a ry  reg imen of l iquid diet ,  Metrecal,  (ME). 
2 weeks af ter  surgery or ma in t enance  on l iquid die t  t he  
pai red pa ro t id  glands f rom animals  of all groups were 
r emoved  under  N e m b u t a l  anes thes is  (50 mg/kg,  i.p.). The 
glands of each group were homogenized  in saline, and  the  
homogena te  was t h e n  cent r i fuged at  10,000 r p m  for 10 

min and the  s u p e r n a t a n t  was collected. Total  p ro te in  
co n t en t  of the  ex t rac t s  was de t e rmined  by  the  m e t h o d  of 
LowRY et a13 and pro te in  con ten t  of d i f ferent  ex t rac t s  
was ad jus ted  to  a concen t ra t ion  of 20 mg/ml .  

Ant i se ra  were p repa red  by  in jec t ing  saline ex t r ac t  of 
normal  ra t  pa ro t id  gland s.c. into rabbi ts .  The ex t rac t  was 
incorpora ted  into F reu n d ' s  comple te  a d j u v a n t  for t he  
f i rs t  in jec t ion  and  into incomple te  a d j u v a n t  for subsequen t  
inject ions,  as previous ly  descr ibed s. An t i s e rum was 
absorbed  wi th  lyophi l ized ra t  se rum in a concen t ra t ion  of 
70 mg/ml  of r ab b i t  serum,  which  was found to be a pro- 
per  concen t ra t ion  for neu t ra l i za t ion  by  pre l iminary  gel 
diffusion tests .  Two-d imens iona l  immunodi f fus ion  was 
per fo rmed  according to t he  me t h o d  ot OUCHTERLOI~Y 9. 
Immunoe lec t rophores i s  was carried out  according to the  
me t h o d  of G~ABAR and  t3URTIN 10 as modif ied  by  SCHglD- 
EGGER n, using 1% 0.05 M barb i ta l  buffer  a t  p H  8.6. 

: C. A. SCHNI~YER, in Regulation ol Organ and Tissue Growth 
(Ed. R. Goss; New York, Academic Press 1972), p. 211. 
A. S. V. BURGEN and N. G. EMMI~LIN, in Physiology o/the Salivary 
Glands, (Arnold, London 1961). 
C. A. SCI-INE~ER, Proc. Soc. exp. Biol. Med. 742, 542 (1973). 
A. ALI~O, Acta path. microbioI, scan&, Suppl. 7d9, 11 (1961). 

5 A. LACASSAGNE and R. CAUSSE, C.r. Soc. Biol., Paris 735, 241 
(1941). 

6 C. A. SCHNEYER, S. EL-MoFTY and W. J. BYRD, in press. 
7 0 .  H. LOWRY, N. J. ROSEBROUGH, A. L. FARR and R. J. RANDALL, 

J. biol. Chem. 793, 265 (1951). 
s S. ]~L-1VJ[OFTY, Ala. J. med. Sei. 9, 437 (1972). 
90. OUCHTERLONY~ Microbiologia scand. 25, 186 (1948). 

10 p. GRABAR and P. BURTIN, Analyse Immuno-Electrophoretique 
(Masson and Cie, Paris 1960). 

11 j .  j .  SCHEIDEGGER, Int. Arch. Allergy 7, 103 (1955). 

Immunoelectrophoresis in agar gel. Troughs contain rabbit anti-parotid gIand extract absorbed with rat serum. Rat parotid gland extracts 
in wells (protein concentration 20 mg/ml): A) normal; B) parasympathectomized (Px); C} eontralateral to parasympatheetomized; D) para- 
sympathectomized (Px) ; E) normal; F) sympathectomized (Sx) ; G) contralateraI to sympathectomized; H) sympatheetomized (Sx) ; (I) totally 
denervated (PxSx); J) contralateral to totally denervated; K) totally denervated (SxPx); L) maintained on liquid diet {ME). 
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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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