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t ions,  bes ides  t h e  p o t e n t i a l  t a r g e t  cells h a v e  also shown 
th i s  effect  of i n h i b i t i o n  of t h e  ep i the l ia l  cells of rena l  
t ubu le s  a n d  p a r e n c h y m a l  a n d  Kupf fe r  cells of l iver.  I n  
c o n t r a s t  to  these  s lowly r egene ra t i ng  cells, t h e  r ap id l y  
r egene ra t i ng  mucosa l  ceils of t he  smal l  bowel  (duodenum)  
d id  no t  show t h i s  effect  (Table  I I ) .  Mice a n d  a d u l t  r a t s  
were also s tud ied  a f t e r  v i rus  inocula t ion ,  w h i c h  do n o t  
develop sarcomas .  Our  effect  of i n h i b i t i o n  of cell prolif-  
e r a t i on  could be  seen on ly  in t h e  r ena l  medu l l a  of a d u l t  
r a t s  ; whereas  no ev idence  of t h i s  effect  could be  observed  
in t he  l iver  of a d u l t  ra ts ,  and  def in i t ive ly  no t  in  mice. 

Discussion. The  resu l t s  of our  a u t o r a d i o g r a p h i c  s tudies  
w i t h  decrease  of l abe l l ing  a n d  mi to t i c  index,  w i t h o u t  
change  in  t h e  t o t a l  a m o u n t  of s i lver  g ra ins  found  in  a 
single cell, reI lect  a n  i n h i b i t i o n  of cell pro l i fe ra t ion .  
This  effect  is n o t  a t r a n s i e n t  one, c o m p a r e d  to  f ind ings  
a f te r  app l i ca t i on  of chemica l  carcinogens,  where  a n  
i n h i b i t i o n  is seen to  las t  on ly  a few days,  followed b y  a n  
increased  p ro l i f e ra t ion  8- 5. 

I n  add i t i on  to  t h a t  t h e  effect  is n o t  c o m p a r a b l e  to  
v i rus  in fec t ion  in v i t ro ,  in  wh ich  cell specific DNA-  
syn thes i s  is i n h i b i t e d  on  beha l f  of v i rus  rep l i ca t ion  6-9. 
Co r r e sponden t  f ind ings  are  miss ing  conce rn ing  t h e  
t r a n s f o r m a t i v e  effect  of virus,  un t i l  now. T u m o r - b e a r i n g  
an ima l s  d i sp lay  t h i s  effect  m u c h  s t ronger  t h a n  v i rus-  
inocula ted ,  t u m o r - f r e e  rats .  I n  a d d i t i o n  to  t h i s  t he  effect  
becomes  even  more  obv ious  fol lowing n e o n a t a l  t hy -  
m e c t o m y  ~0. All  these  fac ts  lead to  t h e  f ina l  conclusion,  
t h a t  t h e  i n h i b i t i n g  inf luence  on ceil p ro l i fe ra t ion  m i g h t  

poss ib ly  be  caused  b y  newly  fo rmed  an t igens  in a chan-  
g ing immuno log i ca l  mil ieu of t h e  animal .  

Zusammen/assung.  Eine  e indrucksvol le ,  i iber  30 Tage  
b e o b a c h t e t e  H e m m u n g  der  Zel lpro l i fe ra t ion  in Niere  u n d  
Lebe r  w i rd  v e r n r s a c h t  d u r c h  I n f e k t i o n  n eu g eb o ren e r  
R a t t e n  m i t  u n s e r em P V - S t a m m .  Dieses P h ~ n o m e n  ist  
bet  a d u l t  in f iz ie r ten  R a t t e n  n u r  im N i e r e n m a r k  nach -  
we i sba r  u n d  feh l t  bet  M~iusen ganz.  
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Mult inuc lea ted  Ac inar  Cel ls  in the P a n c r e a s e s  of AKR and C58 Mice  1 

I n  t h e  course of e x a m i n i n g  h e a l t h y  germfree  A K R  
mice  2, 3, an  u n u s u a l  h is to logica l  s t r u c t u r e  was obse rved  
in t he  ac ina r  ceils of t he  pancreas .  All  of t h e  mice  were 
ki l led b y  e t h e r  i nha la t ion .  The  en t i r e  panc rea s  of each  
mouse  was  f ixed  in  B ou in ' s  solut ion,  e m b e d d e d  in pa ra f -  
fin, a n d  6 ~ m  sect ions  the reof  were s t a ined  w i t h  h e m a -  
t oxy l i n  a n d  eosin. As descr ibed  in t he  l i t e r a t u r e  ~, t h e  
p a n c r e a t i c  acini  usua l ly  con t a in  ceils in  wh ich  t h e  levels 
of a c t i v i t y  are  i n t e r p r e t e d  b y  t h e i r  size a n d  c o n t e n t :  in  
some t he  cy top l a sms  are d i s t ended  w i t h  ac idophi l ic  
zymogen  granules ,  a n d  in  o the r s  t h e  ceils are smal ler ,  
h a v e  less p r o m i n e n t  b u t  clear  cy top lasms .  I n  mice, t h e  
ac ina r  cells a re  usua l ly  m o n o n u c l e a t e d  a n d  occas iona l ly  
b inuc lea t ed .  Th i s  is t he  cyto logica l  p a t t e r n  t h a t  we 

associa te  w i t h  a n d  expec t  in  t h e  mouse  pancreas .  In  
c o n t r a s t  to  this ,  all  of t h e  pancreases  of A K R  mice  were 
n o r m a l  on gross in spec t ion ;  bu t ,  b y  microscopic  e x a m i n a -  
t ion  s ign i f ican t  n u m b e r s  of t h e  cells c o n t a i n e d  up  to 12 
nuclei ,  mos t  of w h i c h  were smal le r  t h a n  t h e  nucle i  of t h e  
mono-  a n d  b i n u c l e a t e d  cells (Figure).  There  was  no  
ev idence  of i n f l a m m a t o r y  n o r  o the r  r eac t ive  cel lular  
i n f i l t r a t ion  in t h e  t issues.  T h e  c y t o p l a s m  of t h e  mul t i -  
nuc l ea t ed  cells appea red  h o mo g en eo u s  a n d  of g r o u n d  
glass appea rance .  Mu l t i n u c l ea t ed  ac ina r  cells were 
o b s e r v a t e d  in all  of t h e  pancreases  of 60 germfree  A K R  
mice, r ep r e s en t i n g  b o t h  sexes a n d  age r ange  f rom 1 to  10 
mo n t h s .  A s imi la r  p a t t e r n  of m u l t i n u c l e a t e d  ac ina r  ceils 
was  obse rved  in t h e  panc reases  of disease-free conven-  
t i o n a l  c o u n t e r p a r t  A K R  mice, as well  as of l eukemic  
germfree  a n d  c o n v e n t i o n a l  A K R  mice.  These  mul t i -  
nuc lea ted  cells were also obse rved  in t h e  p a n c r e a t i c  cells 
of germfree  A K R  mice w i t h  so-called ' p u n y '  or secondary-  
t y p e  disease 5, an d  in A K R  mice which  h a d  been  sub jec t ed  
to ex tens ive  t h e r a p y  w i t h  cy c l o p h o s p h ami d e  6. 

B y  con t ras t ,  t h e  m u l t i n u e l e a t e d  ceils were n o t  obse rved  
in  t h e  pancreases  of disease-free, n o r  in  r ad i a t i on -  
i nduced  leukemic  germfree  a n d  c o n v e n t i o n a l  mice of 
C3H, Bulb/c,  CFYV, ICR,  C57 ]31, D]3A, Swiss-Webster ,  

Multinucleated acinar cell in pancreas of C58 mouse. Hematoxylin 
and eosin stain, x 160, 
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and  Haas  strains.  A t  least  12 mice  in each s t ra in  were 
examined.  All of t he  mice  of t he  var ious  genet ic  s t ra ins  
were m a i n t a i n e d  and  fed under  t he  same condi t ions  of 
h u s b a n d r y ;  and  the  ge rmf ree  mice were free of fungi,  
protozoa ,  bacter ia ,  and  mycoplasma .  Leukemia  virus  has  
been  repor ted  in all s t ra ins  of mice 7, and  mice  of t he  Haas  
s t ra in  are pe r s i s t en t ly  infec ted  wi th  l ymphocy t i c  chorio- 
meningi t i s  vi rus  s. 

I t  was  of significance t h a t  among  the  above no ted  
mouse  s trains,  only  mice of t he  A K R  s t ra in  develop a 
s ignif icant  incidence of spon taneous  l y m p h a t i c  leukemia.  
Addi t iona l  conven t iona l  s t ra in  A K R  mice were ob ta ined  
f rom Dr. J. TRENTIN of Baylor  Medical  College, f rom 
w h o m  the  original  mouse  s tocks h a d  been  ob ta ined  7 
years  previous ly ;  and  t h e y  too had  mul t inuc lea ted  acinar  
cells in the i r  pancreases .  In  an addi t iona l  mouse  s t ra in  
(C58) which  also develops  leukemia  spon taneous ly  ~, 
s imilar  mul t inuc lea ted  acinar  cells have  been  observed  in 
the i r  pancreases .  The average  n u m b e r  of nuclei  pe r  
mu l t inuc l ea t ed  C58 cell was 5, whereas  in A K R  mice the  
average  n u m b e r  of nuclei  was 10 per  cell. The  C58 and  
the  A K R  mouse  s t ra ins  differ in the i r  origins 10, bu t  t h e y  
are closely re la ted  in H-2 his to  compa t ib i l i t y  p a t t e r n s  n.  
However ,  o the r  mouse  s t ra ins  which  show a re la t ionship  
to  C58 and  A K R  by  the  la t t e r  cr i ter ion have  a low 
incidence of spon taneous  leukemia.  

The appearance  of these  unusual  mul t inuc lea ted  cells 
in t he  pancreases  of A K R  and  of C58 mice  m a y  be no 
more  t h a n  coincidenta l  and  unre la ted  to  the i r  leukemic  
p ropens i ty .  They  m a y  be the  po lyka ryon  effect  of an 
unrecognized virus,  or a genet ica l ly- re la ted  anomaly .  
The role of the  pancreas  in leukemogenesis  is unknown.  
The na tu re  of t he  unque  mul t inuc lea ted  acinar  cells is 
unknown,  b u t  the i r  pa thogen ic  potent ia l i t ies  should be 
fu r the r  inves t iga ted .  

Rdsumd. Dans  des souches de souris A K R  et C58, les 
cellules exocrines du pancr6as  on t  jusqu'A 12 n o y au x  par  
cellule. Tandis  que dans  des souches d ' au t r e s  souris, il n ' y  
y en a plus qu 'une  ou deux par  cellule. 
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I n d u c t i o n  of  A c t i v e  I m m u n e  S t a t e  b y  M u l t i n u c l e a t e  T u m o u r  C e l l s  in  M i c e  

Express ion  of t u m o u r  specific t r a n s p l a n t a t i o n  an t igens  
(TSTA's)  is general ly  weak w h e n  t u m o u r  cells are in jec ted  
in to  syngeneic  hos ts  1. I m m u n o g e n i c i t y  of TSTA ' s  could 
be enhanced  by  t u m o u r  cells whose surfaces had  been  
a l tered in some way,  such as by  in t roduc ing  foreign 
ant igenic  mater ia l s  on to  t h e m  1-5. The s tudies  to  be 
r epo r t ed  here  include the  induc t ion  of ac t ive  i m m u n i t y  to  
t u m o u r  by  Sendal  v i rus-fused mul t inuc lea te  cells in 
syngeneic  mice. I m m u n o g e n i c i t y  was ind ica ted  by  incre- 
ased res is tance  of t he  t r e a t ed  rec ipients  to  subsequen t  
chal lenges w i th  viable  t u m o u r  ceils. 

Materials and methods. A / J a x  male  mice  (Jackson 
Memoria l  Labora to ry ,  Bar  Harbor ,  Maine) were used for 
all s tudies.  The pr inc ipa l  t u m o u r  used was original ly 
induced  wi th  m e t h y l - c h o l a n t h r e n e  (MC) and  had  been 
carr ied in i ts  indigenous  hos t  for 10 years.  The MC tu rnou t  
was  his tological ly charac te r ized  as a sarcoma.  The MC 
cells regular ly  p roduced  100% tumour s  w i t h  as few as 
600 cells and  r ema ined  specific to  A / J a x  mice wi th  regard  
to  t r a n s p l a n t a b i l i t y  t h r o u g h o u t  the  exper iment .  

Two o the r  tumours ,  des igna ted  as SP 1 and SP  2 were  
used in some contro l  exper iments .  These tu rnouts  arose 
spon taneous ly  on t h e  neck area of 2 A / J a x  male  mice and  
b o t h  were classified as pa ro t id  sa l ivary  gland myoep i the -  
l ioma f rom the i r  ear ly  histological  appearance .  SP  1 and  
SP  2 were  t r an sp l an t ab l e  in A / J a x  mice. 

The r econs t i t u t ed  Sendai  seed virus  was passaged  a t  a 
di lut ion of 1 : 10, 000 in 10-day-old fert i l ized hen  eggs by  the  
al lantoic route .  The virus  p repa ra t ion  conta in ing  2500 
hemagg lu t ina t ing  uni ts  (HAU) per  ml  was inac t iva t ed  by  
UV-l igh t  before cell fusion. 

Fus ion  was carr ied out  essent ia l ly  as descr ibed by  
HARt~IS et  ah ~. Af te r  fusion, t he  g ian t  mul t inuc lea te  cells 
were concen t ra t ed -by  use of d i scont inuous  Ficoll  g rad ien t s  

, r anged  1.0500-1.1100 g/ml  in Ca ++ free P B S  according to  
SYKES et  ah ~. Af te r  cen t r i fuga t ion  for 15 rain a t  8000 g in 
a Spinco Model L2, two  major  bands  were observed.  The 
upper  b a n d  con ta ined  main ly  single mononuc lea te  cells 
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Table I. Frequency distribution of multinucleate MC cells following treatment with UV-irradiated Sendai virus 

Number of nuclei in fused cells 

No. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 >20 

% 53.8 24.6 10.9 4.1 2.6 1.0 1.3 0.7 0.8 0.2 0.3 0.1 0.1 0.1 0.2 0.1 0.4 


