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Electron Microscopic Observations of Neocarzinostatin Treated Burkitt Lymphoma Cells 

N e o c a r z i n o s t a t i n  (NCS) ,  a r e c e n t l y  d e v e l o p e d  ac id ic ,  
p o l y p e p t i d e  a n t i b i o t i c  i s o l a t e d  f r o m  a s t r e p t o m y c e s  
c u l t u r e  f i l t r a t e  1, w a s  u s e d  b y  SAIRENJI e t  al.  2 o n  t h e  
P 3 H R - 1  B u r k i t t  l y m p h o m a  cel l  l ine  in  a n  e f f o r t  t o  i m p r o v e  
t h e  p r o d u c t i v i t y  o f  t h e  E p s t e i n - B a r r  v i r u s  ( E B V ) .  N C S  
i n d u c e d  t h e  f o r m a t i o n  of  g i a n t  cel ls ,  a n d  m o r e  E B V  
p a r t i c l e s ,  a s  c o m p a r e d  t o  t h e  u n t r e a t e d  c o n t r o l  cell  
c u l t u r e s .  O t h e r s  h a v e  r e p o r t e d  in  H e L a  cel ls  a a n d  in  
Sarcina lutea ~, t h a t  N C S  i n h i b i t s  D N A  s y n t h e s i s  se lec-  
t i v e l y ,  l e a v i n g  R N A  u n a f f e c t e d .  KAWAI a n d  I~ATOH 5 h a v e  
s h o w n  in  t h e  H R 1 K  B u r k i t t  l y m p h o m a  cell  l ine ,  t h a t  N C S  
e x e r t s  a d i f f e r e n t i a l  e f f ec t  on  D N A  a n d  R N A  s y n t h e s i s .  
A t  a dose  a b o l i s h i n g  9 0 %  of  D N A  s y n t h e s i s  w i t h i n  1 h 
a f t e r  t r e a t m e n t ,  R N A  s y n t h e s i s  w a s  u n a f f e c t e d .  I n  t h i s  
p a p e r ,  we  d e s c r i b e  e l e c t r o n  m i c r o s c o p i c  o b s e r v a t i o n s  of  
t h e  m o r p h o l o g i c a l  a l t e r a t i o n s  i n d u c e d  in  t h e  H R 1 K  cel ls  
w h e n  c o n t i n u o u s l y  c u l t u r e d  in  t h e  p r e s e n c e  of  N C S .  

Material and methods. T h e  c u l t u r e  c o n d i t i o n s  for  t h e  
t t R 1 K  cei ls  u s e d  in  t h i s  s t u d y  h a v e  b e e n  d e s c r i b e d  
p r e v i o u s l y  5. N C S  w a s  p r e p a r e d  in  a I m g / m l  s t o c k  s o l u t i o n  
in  c u l t u r e  m e d i u m ,  a n d  d i l u t e d  a n d  d i s p e n s e d  t o  y i e l d  
0.1, 1.0, a n d  10.0 btg/ml s o l u t i o n s  in  15 m l  v o l u m e s  
c o n t a i n i n g  8.5 • 106 cel ls /m1.  Cel ls  we re  s a m p l e d  a f t e r  1, 
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Electron micrographs of Burkitt  lymphoma cells, a) Untreated, control cells, showing large, round, or oval nuclei, with many  free 
ribosomes in the cytoplasm, b) Cells treated with 0.1 vg /ml  NCS for 6 days. Prominent enlarged cell shown having many  free ribosomes. 
c) NCS treated cells, 6 days after exposure to 1.0 vg/ml. Enlarged cells and degenerated cell can be seen. Figs. a), b) and c) are all 
shown at • 3,000 magnification, which serves to emphasize t h e  size difference of untreated cells in (a), and treated cells in (b) and (c). 
d) Cells treated with 10.0~g/ml NCS for 2 days. All cells are degenerated. Large vacuoles can be seen. Some of the cells still contain nuclei, bu t  
their nuclear membranes are not clearly outlined in certain places. • 6,000. 



198 Specialia EXPERIENTIA 29/2 

2, 4, and  6 days.  A t  each  sampl ing ,  5 ml  was t a k e n  for 
l igh t  microscopy,  a n d  10 ml  for e lec t ron  microscopy.  

Cell smears  on slides were s t a ined  b y  t h e  M a y - G r u n w a l d -  
G iemsa  t echn ique ,  and  e x a m i n e d  b y  l igh t  mic roscopy  for 
all  measu remen t s .  Fo r  e lec t ron  microscopy,  cells were 
cen t r i fuged  a t  500 •  for 10 rain,  w a s h e d  once w i t h  cold 
p h o s p h a t e  buf fe red  saline,  a n d  cen t r i fuged  again.  The  
cell pel le ts  were f ixed in 4 %  g l u t a r a l d e h y d e  in 0.1 M 
p h o s p h a t e  buffer ,  p H  7.2, for 2 h a t  4~ Af te r  r ins ing  
w i t h  5 % sucrose in 0.1 M p h o s p h a t e  buf fe r  ove rn igh t ,  and  
pos t f ix ing  for 2 h in  Mil lonig 's  OsO 4 f ixat ive ,  pe l le ts  were 
d e h y d r a t e d  in  e t h a n o l  series a n d  e m b e d d e d  in epon.  T h i n  
sect ions  were s t a ined  w i t h  u r a n y l  ace t a t e  a n d  lead, a n d  
e x a m i n e d  in a J E M  100-13 e lec t ron  microscope.  

Results. Controls .  The  ceils were usua l ly  round ,  b u t  
some t imes  e longa ted  or pear - shaped .  The  pa le - s t a in ing  
nucle i  were large, round ,  or oval,  a n d  some t imes  s l igh t ly  
inden ted ,  a n d  c o n t a i n e d  severa l  p r o m i n e n t  nucleoli .  
Mitoses  were common.  The  c y t o p l a s m  c o n t a i n e d  m a n y  
free r ibosomes  a n d  a few m i t o c h o n d r i a  were g rouped  
t o g e t h e r  ~;t one pole. Golgi  a p p a r a t u s  and  endop lasmic  
r e t i cu lum were scanty .  Centrioles,  vacuoles,  lysosome-l ike  
bodies,  myel in- l ike  f igures and  i n t r a n u c l e a r  inclus ions  
were seen. I n  addi t ion ,  a n n u l a t e  lamellae,  a cha rac te r i s t i c  
c o m p o n e n t  of ce r t a in  types  of cells, inc lud ing  undi f fen-  
t i a t e d  m a l i g n a n t  cells, were seen. A few E13V par t ic les  
were observed ,  a n d  t h e i r  u l t r a s t r u c t u r a l  f ea tu res  were 
t he  same  as those  p rev ious ly  r epo r t ed  b y  EPSTEIN, 
ACHONG, a n d  13ARR 6. 

NCS, 0.1 ~g/ml.  The  mos t  no t ab l e  effect  was  t he  forma-  
t i on  of g rea t ly  en la rged  cells, obse rved  as ea r ly  as 24 h 
a f t e r  exposure  to  NCS, and  t h e  i f lu l t inuclea te  n a t u r e  of 
some of these  cells. T he  increase  in size r eached  i ts  
m a x i m u m  on t h e  4 th  day  of our  observa t ions .  The  dia-  
m e t e r  of m o s t  of these  cells was  4-5  t imes  g rea te r  t h a n  
t h a t  of t he  u n t r e a t e d  cells. Some cells were r o u n d  or 
oval ,  b u t  m o s t  of t he  o thers  were b iza r re  in  shape,  whi le  
some of t h e m  h a d  e vag i na t i ons  of t he  cy top lasm.  The  
nucle i  were large, i r regula r  in  ou t l ine  a n d  c o n t a i n e d  
severa l  nucleoli .  Mi to t ic  f igures were f r e q u e n t l y  observed.  

NCS, 1.0 [zg/ml. M a n y  en la rged  cells were presen t .  The  
n u m b e r  of degene ra t ed  cells increased however ,  w i t h  
inc reas ing  exposure  t i m e  to NCS. These  degene ra t ed  cells 
h a d  m a n y  myel in - l ike  f igures and  vacuoles  in  t he i r  
cy top lasm,  a n d  m a n y  i n t r a n u c l e a r  inclusions.  T he  cells 
va r i ed  wide ly  in  size distrPoution.  Some cells were the  
same size as t h e  u n t r e a t e d  cells, whi le  o thers  were 2-3 
t imes  la rger  in  d iameter ,  a n d  st i l l  o the r s  were 4-5  t imes  
la rger  in  d i a m e t e r  t h a n  t he  u n t r e a t e d  cells. The  f i rs t  
2 groups  of cells were m o s t l y  round ,  a n d  h a d  r o u n d  or 
oval  nuclei ,  b u t  t he  las t  g roup  of cells was  p leomorphic .  
Mito t ic  f igures were f r e q u e n t l y  seen. 

NCS, 10.0 ~xg/ml. A l m o s t  al l  t h e  cells were degene ra t ed  
b y  24 h. Some cells h a d  no  nuclei ,  whi le  o thers  s t i l l  
c o n t a i n e d  degene ra t ed  nuclei.  Cons iderab le  debr is  of t he  
degene ra t ed  cells were seen. I m m a t u r e  a n d  m a t u r e  fo rms  
of the  E B V  par t ic les  a p p e a r e d  near ,  or in  t h e  degene ra t ed  
cells, a n d  in t he  debr is  of the  degene ra t ed  cells. 

Discussion. The  mos t  consp icuous  f ea tu re  of t h e  NCS-  
t r e a t e d  cells was t he  increase  in size b y  t h e  dosages of 
0.1 ~zg/ml a n d  1.0 ~g/ml.  No cel lular  degene ra t i on  was  
found  in t he  g roup  t r e a t e d  w i t h  0.1 ~zg/ml, whereas  those  
t r e a t e d  w i t h  1.0 ~xg/ml e x h i b i t e d  cons iderab le  degene ra t i on  
f rom 2 days  onward .  The  d i a m e t e r  of a lmos t  all  of these  
cells r anged  b e t w e e n  4-5  t i m e s  g rea te r  t h a n  t h a t  of t h e  
u n t r e a t e d  cells. Some of the  en la rged  cells appea red  to  be  
ve ry  s imi la r  to  t he  so-called m u l t i n u c l e a t e d  g ian t  cells, 
wh ich  EPSTEIN and  Act~oNa 7 h a v e  p rev ious ly  r epor ted  ill 
t h e  EB1 cu l tu re  s t r a in  of 13urkit t  l y m p h o m a  cells. 

SAIRENJI et al. 2 observed  t he  d e v e l o p m e n t  of g i an t  cells 
w i t h  t he  l igh t  microscope in N C S - t r e a t e d  B u r k i t t  l ym-  
p h o m a  cells. T h e y  sugges ted  t h a t  NCS, used  a t  1.0 ~g/ml  
a n d  h igher  doses, i n h i b i t e d  t he  syn thes i s  of hos t  cel lular  
D N A  and  cell d ivis ion.  

Whi l e  no q u a n t i t a t i v e  s tud ies  of v i r a l  par t ic les  were 
pe r fo rmed  here,  i t  is our  d i s t i nc t  imi~ression t h a t  E B V  
p r o d u c t i v i t y  was n o t  p a r t i c u l a r l y  e n h a n c e d  b y  NCS 
t r e a t m e n t ,  b u t  nonethe less ,  were cons ide rab ly  easier  to  
locate  in  those  cu l tu re s  t r e a t e d  w i t h  e.g., 10 ~g/ml  NCS, 
chief ly  because  t he  v i sua l i za t ion  of t h e  par t ic les  in  t h e  
ex t race l lu la r  e n v i r o n m e n t  was  a s imple r  procedure .  

Rdsumd. Les cellules de 13urkit t  l y m p h o m a  g rand i s s en t  
dans  la cu l tu re  c o n t e n a n t  de la n6ocarc inos ta t ine ,  u n  
an t ib io t ique ,  nouveau ,  p o l y p e p t i d e  et  acide. La  n6ocar-  
c inos t a t ine  a p rovoqu6  la fo rmat ion ,  en 24 h de cel lules  
tr~s grandes ,  dans  une  c o n c e n t r a t i o n  de 0.1 ~g/ml.  Si la  
c o n c e n t r a t i o n  est  plus  forte,  les cellules d6g6nerent .  
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The Teratogenic Response of the Mouse Embryo 

The  h a l o g e n a t e d  pyr imid ines ,  5-chlorodeoxyur id ine ,  
5 -b romodeoxyur id ine  (t3UdR) a n d  5- iododeoxyur id ine  
( IUdR)  h a v e  a ha logen  a t o m  s u b s t i t u t e d  for t h e  m e t h y l  
g roup  of t h y m i d i n e  a t  t h e  5'  pos i t ion  of t h e  p y r i m i d i n e  
r ing.  Because  of t he  s imi l a r i t y  to  t he  v a n  der  W a a l s '  
R a d i i  of t h e  r e spec t ive  ha logens  to  t h a t  of t h e  m e t h y l  
group,  t h e y  serve as s t r u c t u r a l  ana logs  of t h y m i d i n e  1. As 
such, t h e y  are  i nco r po r a t ed  in to  D N A  2,3 a n d  t h e i r  
b iological  a c t i v i t y  is usua l ly  assoc ia ted  w i t h  th i s  chemica l  
p roper ty4 ,  5. Ch lo rodeoxyur id ine  is t e r a togen ic  in  t h e  r a t  
e m b r y o  5, whi le  b r o m o d e o x y u r i d i n e  possesses s imi la r  
a c t i v i t y  aga ins t  t h e  h a m s t e r  s and  mouse  ~ embryo .  The  

to 5-Iododeoxyuridine 

present study extends the analysis of the effects of these 
chemically related compounds on mammalian embryonic 
development utilizing 5-iododeoxyuridine as the teratogen. 

Materials and methods. Virg in  female  mice  of t he  I C R  
s t r a in  v were used in t h i s  inves t iga t ion .  All  an ima l s  were 
housed  in a n  a n i m a l  fac i l i ty  t h a t  was m a i n t a i n e d  a t  
21-26 ~ and  h a d  a con t ro l l ed  l i gh t i ng  r eg imen  of 20 h of 
l i gh t  a n d  4 h of da rkness  (20 L : 4  D), t he  d a r k  pe r iod  
occur r ing  b e t w e e n  22.00 a n d  02.00 (Eas t e rn  t ime) .  All  
an ima l s  were fed Mouse 13reeder Chow ad  l i b i t um.  
Females  were caged w i t h  fer t i le  males  of t he  same s t r a i n  
a n d  were e x a m i n e d  da i ly  for ev idence  of a successful  


