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5 -Azacy t id ine  is i n c o r p o r a t e d  in v ivo  in to  R N A  of 
m a m m a l i a n  cells 11, in  d i s t i nc t i on  to  5- iodo-2 ' -deoxyur i -  
d ine  7 wh ich  is t a k e n  up  in to  DNA.  I t  suppresses  t h e  
g r o w t h  of L1210 a n d  of A K R  leukemial~ ,  s a n d  i n h i b i t s  
t he  syn thes i s  of an t ibod ie s  13. Accordingly ,  t he  poss ib i l i ty  
m u s t  be  cons idered  t h a t  AKIR l e u k e m i a  could  h a v e  been  
evoked  on  a c c o u n t  of t he  i m m u n o s u p p r e s s i v e  effects  of 
5 -azacy t id ine  b y  t he  i m p a i r m e n t  of t h e  syn thes i s  of 
co r re spond ing  an t ibod ies .  However ,  t he  i m m u n o s u p p r e s -  
s ive effect  of 5 -azacy t id ine  is infer ior  to  t h a t  of cyclo- 
p h o s p h a m i d e  13 w h i c h  has  fa i led to  a c t i v a t e  t he  v i rus  
syn thes i s  in  v i t ro  14. S imi la r  nega t i ve  resu l t s  in  t i ssue  
cu l tu re  were o b t a i n e d  also w i t h  cy tos ine  a rab inos ide ,  
5- f luoro-2 ' -deoxyur id ine ,  6 -aza thymine ,  6-azaur id ine ,  6- 
m e r c a p t o p u r i n e  a n d  6 -azagnan ine  ~4. I t  is c lear  t h a t  
l eukemia  v i rus  is p r e s e n t  in  t i ssues  of A K R  mice  f rom the  
t i m e  of b i r t h  15. I* is d i f f icul t  to  conc lude  a t  p r e sen t  
w h e t h e r  t h e  chemica l  t r e a t m e n t  descr ibed  is ana logous  to  
t he  i n d u c t i o n  of v i rus  syn thes i s  in  vi t ro .  However ,  our  
p r e l i m i n a r y  s tud ies  of v i rus  t i t e r s  in respec t ive  mouse  
t i ssues  i nd i ca t e  t h a t  v i rus  is be ing  i nduced  b y  5-aza- 
cy t id ine  also in vivo.  

Zusammen/assung. Nachweis  der  l euk~mogenen  Wir -  
k u n g  yon  5 -Azacy t id in  u n d  5 - Jod-2 ' -Desoxur id in  be im  
S t a m m  der  AKR-M~use .  Es  wi rd  a n g e n o m m e n ,  d a s s e s  
sich h i e rbe i  u m  eine V i r u s i n d u k t i o n  hande l t .  
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A Study of the Cytology and Cell Culture of the Canine Transmiss ible  Venereal Sarcoma 

Canine  t r ansmis s ib l e  venerea l  s a r coma  (CTVS) is a 
neop l a sm occur r ing  n a t u r a l l y  on  t h e  geni ta ls  of b o t h  male  
and  female  dogs. I t  is t h e  o ldes t  t r a n s p l a n t a b l e  t u m o r  
k n o w n  a n d  is r ead i ly  t r a n s p l a n t e d  b y  sexual  c o n t a c t  and  
b y  p a r e n t e r a l  inj ec t i0n  of v iab le  t u m o r  cells. The  etiology, 
his togenesis ,  a n d  t h e  m e c h a n i s m  of un ive r sa l  ' t a k e '  a n d  
s p o n t a n e o u s  regress ion of t he  t u m o r  are poor ly  under -  
s tood 1-3. A l t h o u g h  t h e r e  is no  serious ob jec t ion  to  t h e  
bel ief  t h a t  t h e  CTVS is t r u l y  neoplas t ic ,  i t  has  been  con- 
s idered  b y  some c o m p e t e n t  pa t ho l og i s t s  to  be  in fec t ious  
g r a n u l o m a  4. U l t r a s t r u c t u r a l  e x a m i n a t i o n  of t he  t u m o r  
cells b y  p rev ious  workers  ha s  no t  r evea led  d i s t i nc t i ve  
fea tu res  a n d  t he  r epor t s  of t h e  presence  of v i rus- l ike  
par t ic les  h a v e  been  con t rove r s i a l  5. W e  now r e p o r t  t h a t  
t h e  CTVS cells b e h a v e  l ike t u m o r  ceils in  cu l tu re  a n d  
t h a t  a d i s t i nc t i ve  u l t r a s t r u c t u r a l  f ea tu re  is indeed  presen t .  
Materials and methods. Canine  t r ansmis s ib l e  venerea l  
sa rcoma.  The  or ig ina l  t u m o r  (k indly  p r o v i d e d  b y  Dr. 
G. BROWN of F a r r a g u t  A n i m a l  Hospi ta l ,  Knoxvi l le ,  Ten-  
nessee) f rom the  v a g i n a  of a poodle  of m i x e d  a n c e s t r y  was 
r e m o v e d  surg ica l ly  a n d  po r t i ons  were processed  i m med i -  
a te ly  for cell cul ture ,  c h r o m o s o m e  analysis ,  h i s t o p a t h o -  
logy, a n d  e lec t ron  microscopic  s tudies .  O t h e r  por t ions  of 
t h e  t u m o r  were k e p t  in  M e d i u m  199 o v e r n i g h t  before  
be ing  t r a n s p l a n t e d  in to  dogs. Single cell suspens ions  a n d  
t u m o r  pieces were p r e p a r e d  b y  m i nc i ng  t he  t u m o r  t i ssues  
w i t h  scissors w i t h o u t  t h e  use of t ryps in .  Non-p recond i -  
t ioned,  a p p a r e n t l y  hea l thy ,  dogy  of d i f fe ren t  ages were 
used for in  v ivo  t u m o r  passage.  E i t h e r  single cell suspen ;  
sions or t u m o r  pieces of (1-2 m m  a) su spended  in serum-  
free M e d i u m  199 were in jec ted  s.c. i n to  t he  i n t e r s c a p u l a r  
region.  Chromosome,  h i s topa tho logy ,  and  t r a n s p l a n t a -  
t i on  s tud ies  of t he  or ig inal  a n d  t r a n s p l a n t e d  t u m o r s  con- 
f i rmed  t h a t  t h e  t u m o r  was indeed  can ine  t r ansmis s ib l e  
venereal  s a r coma  1-7. 

E l e c t r o n  microscopic  s tudies .  T he  or ig inal  t u m o r  was 
f ixed in  3.5% g l u t a r a l d e h y d e  a n d  processed as p rev ious ly  
descr ibed  s. 

Cell cul ture .  The  t u m o r  cells were cu l tu red  as mono-  
layers  in  M e d i u m  199 a n d  M i n i m u m  Essen t i a l  M e d i u m  
(MEM) s u p p l e m e n t e d  w i t h  20% fe ta l  calf  s e rum or  as 
suspens ions  in R P M I  1640 s u p p l e m e n t e d  w i t h  20% fe ta l  

calf  serum. F ina l  cell c o n c e n t r a t i o n  of 1 • 10 e a n d  2 • 106 
v iab le  cells per  ml,  as d e t e r m i n e d  b y  t r y p a n  blue  dye  
exclusion test ,  were used for i n i t i a t i on  of t he  cul tures .  
T ryps in i za t i on  was done  a t  t he  t i m e  of s u b c u l t u r i n g  mo-  
no laye r  cell cul tures .  

Results and disscussion. E l e c t r o n  microscopic  s tudies  
showed  t h a t  large r o u n d  or po lygona l  cells were m o s t  
p r e d o m i n a n t  in  t he  or ig inal  donor  t u m o r .  The  nucle i  were 
large, ves icu la r  a n d  w i t h  p r o m i n e n t  nucleoli .  Mi tochon-  
dria,  s m o o t h  endop lasmic  r e t i c u l u m  and~r ibosome  gran-  
ules were sparse  b u t  t h e  Golgi  a p p a r a t u s  was r e l a t ive ly  
well  deve loped  a n d  the re  were m a n y  smal l  cy tosomes  in 
t he  cy top lasm.  Mito t ic  f igures were f r e q u e n t l y  found.  I n  
addi t ion ,  cells r e sembl ing  p l a s m a  cells, l ymphocy te s ,  a n d  
f ib rob las t s  were ming led  w i t h i n  t he  m a i n  t u m o r  mass.  
T u m o r  cells w i t h  increased  rough  endop lasmic  r e t i c u l u m  
occas ional ly  showed  whor l  l ike f o r m a t i o n  (Figure  1). To 
our  knowledge,  th i s  s t r u c t u r e  h a d  no t  been  recorded  b y  
p rev ious  workers  for t h i s  t u m o r .  Similar ,  b u t  no t  iden t i -  
cal,. concen t r i c  f o r m a t i o n s  of r o u g h  endop lasmic  ret ic-  
u lum h a v e  r ecen t ly  been  obse rved  in h u m a n  osteosar-  
c o m a  cells in  cu l tu re  9, in  t h e  oocyte  a n d  fol icular  cells of 
t he  l izard  Lacerta sicula dur ing  w i n t e r  res t  10, a n d  in t he  
b o r d e r  cells of t he  ad rena l  g lands  of t he  Mongol ian  gerbi l  11. 
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Fig. 1. Whorls of rough endoplasmic reticulum seen in canine trans- 
missible venereal sarcoma cells. • 20,500. 

The  m e c h a n i s m  of t h e i r  f o r m a t i o n  is u n k n o w n .  T h e  
' r i bosomal  bodies '  in  t he  h i b e r n a t i n g  l i za rd  undergo  pro- 
gressive t r a n s f o r m a t i o n  in to  rough  endop lasmic  r e t i cu lum 
a n d  free r ibosomes  d u r i n g  spr ing  a n d  t h e  ' m e m b r a n o u s  
whor ls '  in  t h e  b o r d e r  cells of t h e  Mongol i an  gerbi l  ad r en a l  
g land  t r a n s f o r m  to s m o o t h  endop lasmic  r e t i cu lum in 
response  to  t he  s tress  of s h a m  in jec t ions  w i t h  accompa-  
n y i n g  increase  in cort isot  p roduc t ion .  Teleological ly i t  is 
t e m p t i n g  to specu la te  t h a t  t h e  'whor ls  of rough  endo-  
p la smic  r e t i c u l u m '  we h a v e  obse rved  in CTVS are func-  
t i ona l ly  useful  for t h e  r e s t ing  old t u m o r  cell to  a d a p t  
qu ick ly  to t h e  new hos t  a n d  to  in i t i a t e  r ap id  growth.  

A l t h o u g h  n o t  shown  here,  p r e l i m i n a r y  s tudies  of t h e  
or ig inal  t u m o r  revea led  t h e  presence  of v i rus- l ike  sub- 
cel lular  par t ic les .  The  t u m o r  is a n  'old '  t u m o r  a n d  a s t u d y  
ha s  been  e x t e n t e d  to  t r a n s p l a n t e d  t u m o r s  a t  d i f fe rent  
s tages  of g r o w t h  a n d  regress ion ill o rder  to  see w h e t h e r  a 
v i ru sevoked  regress ion m e c h a n i s m  such  as v i ra l  oncolysis  
or an t igen ic  he t e rogen iza t i on  is involved.  

A t  t he  s t a r t  of t he  m o n o l a y e r  cul tures ,  all  t h e  cells were 
r o u n d  in shape,  a l t h o u g h  some fus i form and  spindle-  
s h a p e d  cells b e g a n  to  a p p e a r  a f t e r  severa l  days.  Occa- 
s ional ly  t h e y  were  s u r r o u n d e d  b y  or i n t e rming l ed  wi th ,  
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h e a l t h y  r o u n d  cells. Genera l ly ,  sp ind le - shaped  cells b e c a m e  
d o m i n a n t  ill 2 to  3 %reeks. However ,  occas ional  cu l tu res  
w i t h  p r e d o m i n a n t l y  fus i form cells were found.  Appa-  
ren t ly ,  m a n y  of t h e  Spindle-shaped cells w e r e  t u m o r  cells 
because  t h e y  deve loped  in to  foci of r a n d o m l y  or iented ,  
crisscrossing, r o u n d  to  i r r egu la r - shaped  cells p i l ing  up  on  
one a n o t h e r  a f te r  2 to  3 weeks (Figures  2-4). A l t h o u g h  
cell cu l tu re  s tud ies  of CTVS h a v e  been  m a d e  prev ious-  
ly 18, is s imi la r  loci of p i led-up  cells w i t h o u t  c o n t a c t  inh ib i -  
t i on  h a v e  n o t  been  r epo r t ed  for th i s  t u m o r .  Def in i t ive  
proof  t h a t  these  cells are  indeed  t u m o r  cells h a s  to  be  m a d e  
b y  in v ivo  tests .  T h e  p re sen t  f inding,  however ,  a rgues  
s t rong ly  aga ins t  t h e  sugges t ion  m a d e  b y  some workers  
t h a t  t h e  venerea l  s a r coma  m i g h t  on ly  be a g r a n u l o m a t o u s  
g r o w t h  ~. F u r t h e r m o r e ,  t h e  presence  of these  loci raises  
t h e  poss ib i l i ty  of c loning or i so la t ing  t h e  t u m o r  cells or 
for o b t a i n i n g  more  t umor igen ic  cells. Suspens ion  cu l tures  
of t h e  t u m o r  usua l ly  die ou t  a f te r  severa l  weeks 1~. 

Rdsumd. U n  cas avanc6  de t n m e u r  can ine  spon t an6e  et  
t r ansmis s ib l e  p a r  vote  v~n6rienne,  a 6t6 examin6e  au  mi-  
croscope 6lect ronique.  Ce sa rcome est  caract6r is6  p a r  la  
pr6sence darts les cellules t um6ra te s  de rou l eaux  de r6di- 
cu lum e n d o p l a s m i q u e  et  de n o m b r e u s e s  inclus ions  cyto-  
p lasmiques .  Les cu l tu res  de la t u m e u r  or iginale  e t  ses 
t r a n s p l a n t s  f o r m e n t  des zones de cellules superpos6es  
sans ind ica t ions  d ' u n e  i n h i b i t i o n  de c o n t a c t  aprSs 2 
3 semaines .  
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Figs. 2, 3, and 4. Typical sequential 
stages of the growth of canine trans- 
missible veneral sarcoma in cultures 
which lead to formation of foei of 
piled-up cells in 2-3 weeks. • 100. 


